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Geographical surgery for Europe’s new artery 


Lie seven mile road tunnel being driven through Mont 
Blanc, Europe’s highest mountain, will shorten the 
motorist’s journey from Paris to Rome by 124 miles. It will be 
the world’s longest road tunnel, providing an Alpine link— 
Open all the year round—between France and Italy. No longer 
will the snowbound roads of the mountain passes be a barrier 
to European communications and trade. 

The Mont Bianc tunnel will take three years to complete 
and will cost an estimated £11,700,000. About four miles of 
the tunnel are being driven from the Italian side and the 


Atlas 


contractors, Societa Italiana per Condotte d’Acqua, are using 
Atlas Copco equipment exclusively. Atlas Copco compressors, 
rock drills and Sandvik Coromant drill steels have been chosen 
for this project, regarded as a major contribution towards the 
unity of Western Europe. 

The Atlas Copco Group of Companies is responsible 
for the manufacture of compressed air equipment and its 
distribution and servicing in 90 countries throughout the 
world. Group Headquarters: Atlas Copco AB, Stockholm 1, 
Sweden. 


puts compressed air to work for the worid 
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The best form 
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Head Office and Factories : 
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HUWOOD Gonveyors 


of short distance transport 


If you do not require a complete 
conveyor why not try Huwood 
rollers and/or idler sets on your 


own structure orasrep'ace:nents? 


HUGH WOOD & CoO., LTD., 


Industrial and Export Office : 


GATESHEAD-ON-TYNE II. ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C.2. 
Grams : Huwood, Gateshead. Tel.: Low Fell 76083 (5 lines) Grams: Huwood Ave., London. 











Tel.: MONarch 3273 
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Sherwen 
Electro-Magnetic 
Vibrating 
Equipment tar csrena eurcraic company unre oF ENGLAND 


FRASER & CHALMERS ENGINEERING WORKS, ERITH, KENT 





Rely on the experience of 


6-1 3 
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How long does a Ferodo lining last ? 


On these winding-engine hoists in two well-known Rand goldmines, 
Ferodo Friction Linings continue to give absolutely safe and 
Yy accurate control after 20 and 15 years service respectively. 
% L The fact that the second hoist is not equipped with dynamic braking 
‘ makes this achievement all the more remarkable. 
Consistently, dependably, and without fire 
risk, Ferodo Friction Linings provide safe braking Y 
and power transmission in every part of a YY 
mine. That’s why so many mining 
engineers specify Ferodo for longer Vj J sitienie semen coud 
working life and complete YH Hoist No.1 Hoist No. 2 
, safety inall mining GYG7777 (no dynamic 
_ operations. eae 





H.P. 900 1950 
Depth of shaft 2850 ft. 3500 ft. 
Tonnage pulled 
per 8 hour shift 1200 600 
Trips per shift 
(men) — 
Trips per shift 
(rock) 
Brake 
applica- 
tions per 
shift 350appr. 380 appr. 


F E R °o D © FRICTION LININGS FOR INDUSTRY 


Ferodo supplies and service available throughout the world 
FERODO LIMITED * CHAPEL-EN-LE-FRITH * DERBYSHIRE * ENGLAND A Member of the Turner & Newall Organisation 


Exkilo 
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KIPP KELLY 


AIR-FLOAT SEPARATOR 


Dry concentration has many advantages over 
wet methods except when water is actually 
required as a solvent or when wet working is 
needed prior to producing a separation. Con- 
sider these advantages : 


@ Produces higher grade product with less loss than 
is possible by wet concentration. 


@ Dry concentration plants may be located anywhere, 
regardless of water supply. No water to pump 
or bring from a distance, thereby eliminating that 
cost. 


Increased capacity cuts down number of units and 
space necessary, resulting in smaller and less expen- 


sive plants with low power costs. ; ‘ 
Kipp Kelly Airfloat separator 


Due to the greater sensitivity to slight differences 
in density of the particles, Dry Concentration will 
successfully treat ores which are not amenable to wet 
concentration. 


Ore may be efficiently separated at the economical 
releasing point of the minerals. 


We have Laboratory facilities 
for testing your products. 
We will be pleased to 
do so, returning the 
samples for your 
examination. 








Deck 


Also manufacturers of the famous 
Kipp Kelly Electrostatic Separators. 
Kipp Kelly Multigraders. 
A PARTIAL LIST OF MINERALS TREATED 
CHROMITE GALENA COLUMBITE ANDALUSITE 
CASSITERITE URANIUM MAGNETITE GARNET 
SCHEELITE VANADIUM HEMATITE GRAPHITE 
WOLFRAMITE FELDSPAR LIMONITE RUTILE 
ILMENITE LIME FLUORSPAR ZIRCON 
BAUXITE PYRITE ABRASIVES CINNABAR 
g MICA BARITE MANGANESE PHOSPHATES 


MIPP KELLY LIMITED 


En Si WM E£E 3 se SS 


orld 68 HIGGINS AVE. WINNIPEG, CANADA 
ition European Office: KIPP KELLY (London), Ltd., 139 Fenchurch House, 5 Fenchurch St., London, E.C.3 
wee Telephone: Mincing Lane 6652 Cables : Kipp Kelly, London 























On ha Chtheslein : 


STAFFA’ hydraulic motor 


These hydraulic radial motors, made by Chamberlain Industries Limited, 
of London, are made in two models, intended for use with applications 
ranging from coal conveyors to plastic extrusion presses, where their 
flexibility is invaluable. The motors normally operate at 2,000 p.s.i., but 
are capable of operating at 3,000 p.s.i. for starting and peak loads. 


Full torque is developed at speeds from 1 to 100 r.p.m.; the Mark IV 
five-cylinder model has a maximum output torque of 4,750 lb. ft. and the 
Mark V seven-cylinder model 6,650 Ib. ft., both at 2,000 p.s.i. 


The rotary valve, developed by the makers, is driven from the main shaft 
through an Oldham coupling and is carried in needle-roller bearings. 


The connecting rods—looking much shorter than their functional length— 
are ball-jointed into the piston and have ‘slipper’ big-end bearings riding 
upon the eccentric main shaft; this runs in Timken tapered roller bearings. 
British Timken, Duston, Northampton, Division of The Timken Roller 
Bearing Company. Timken bearings manufactured in England, Australia, 


Brazil, Canada, France and U.S.A. 





REGISTERED TRADE-MARK 


tapered roller bearings 
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VISCO 


KEEP YOU 
COOL 
CALM and 
COLLECTED 


VISCO equipment is specially 
designed to help you make the 
most of raw materials, 

natural resources and manpower. 
Save money by consulting 
VISCO. 


Forced Draught Cooler, 
Wales Gas Board 


Cooling 


VISCO design and supply 
Water Coolers of many types 
including natural and forced 
draught recirculating systems. 


Dust Collection 


VISCO Automatic collectors 
draw off dust at point of 
generation thus avoiding harmful 
(or wasteful) liberation. 


VISCO ENGINEERING CO. LTD. 
Stafford Road, CROYDON 
Croydon 4181 


Visco-Beth Dust Collector, 
Tradeston Gas Wks., Glasgow 


VId60 


Coolers, Fume Removal, Dust Collection 
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In the jungle: CEnrad “Solite” 








yy Y/ + RICHMONDS (LONDON) LTD 
+f f/ 


a A 120, MOORGATE, LONDON, E.C. 2. 


the ultra lightweight rotary drill 


for drilling seismograph shotholes 3” - 4° & 
for structure testing in sedimentary formations 
for bauxite exploration 








Capacity: max. 300’ depth 

Cores: 2 1/8" 

Weight of rig: 600 lbs, in seven 
portable units of max. 100 lbs each. 






Rig up in 15 minutes 
Also supplied on trailer or 
P.T.O. driven on Land-Rover. 










AGENTS FOR THE UNITED KINGDOM: 






hye FINSBURY PAVEMENT HOUSE 
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Combined with the resources of. . . 
DRAG SCRAPER & 
CONVEYOR CO. LTD. 


* Belt Conveyors, Elevators, 
Skip Hoists, Crushing and 
Screening Plants, Bunkers, 
Ship Loading Plants, Cableway 
Excavators, Drag Scrapers, 
Transporters. 
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SKYWAY AS A HIGHWAY 


worth every penny of investment. 
Ropeway or Cableway . . . Breco 
engineers can devise a way above and 


help the economy of any project. 


BRECO 


ROPEWAYS CABLEWAYS 





the Big name behind the Big ropeways 
BRITISH ROPEWAY ENGINEERING CO., LTD. 


Plantation House, Mincing Lane, London, E.C. 3. 
Telephone : MINcing Lane 7901. 
Telegraphic Address : Boxhauling, Fen, London. 
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U.S.A. 
Linatex Corporation of 
merica, 

P.O. Drawer D, 
Stafford Springs, 
Conn., U.S.A. 


MALAYA 
The Wilkinson Process 
Rubber Co. Lrd., 
Batu Caves, 
Selangor, 
Fed. of Malaya. 
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Linatex 
armour of 
the 20th 
century 


Made from 95 iral rubber and stabilised by a 
patent process, Linatex offers 
abrasion than any other known 
attack from < 


a greater résistence to 
material. It withstands 
chemicals, too. Most important, 


Linatex is adapt It can be applied to metal, wood or con- 
crete—in tanks, pi avel washers, rotary filters, valves: 
and chutes. For positi\ protection of your industrial 
equipment alr abrasior icorrosion, specify Linatex. 
ll in your nearest Linatex organisation now for prompt 
», backed by experience. 


THE FIRST 
A E LINE OF DEFENCE 
AGAINST ABRASION 


ld Any of them will see that your enquiries receive energetic attentio 
AUSTRALIA CANADA ENGLAND SOUTH AFRICA 
Linatex (Australia) Wilkinson Linatex Wilkinson Rubber R. J. Spargo Led., 
Co. Led., Linatex Led., P.O. Box 7128 
David Street, P.O. Box 1310, Camberley. Johannesburg, 
Dandenong, Station O, Montreal 9, Surrey, England. South Africa. 
Victoria, Australia. Quebec, Canada. 
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SURFACE HANDLING 
SCHEMES 


IMPROVE OUTPUT— 


A Sutcliffe washery 

conveyor. (Below) 

Part of a refuse 
»., handling scheme. 


SAVE MANPOWER, SPACE AND TIME 


For complete surface sniiganinads schemes, 
washery conveyors, dirt disposal equipment and automatic 
skip discharge—Sutcliffes have an unrivalled 


background of successful experience. 


RICHARD SUTCLIFFE LIMITED - 
11 


Please send for our 
**Surface Handling’’ leaflet 
reference MM/85. 


HORBURY - WAKEFIELD 


@arses 
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When TWO HEADS 
are better than one... 


Use a ‘‘MURAMATIC’’ twin-fillet welder 


The Murex ** Muramatic * automatic fillet welding equipment 
has been designed to make two horizontal-vertical fillet welds 
simultaneously on the opposite sides of a stiffener. It consists 
of two ** Muramatic * welding heads mounted on a self-propelled 
carriage and is suitable for use with the submerged arc process 
or for the open arc process using a continuous coated electrode. 
Either alternating current or direct current at any value from 
300 to 1200 amps. can be used by each head. The equipment is 
supplied with all the necessary controls for electrical and 
mechanical adjustments including the accurate alignment of the 
welding.arcs by guide wheels. Please write for full details. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. 


E31 /369 
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LEICESTERSHIRE 


Tel: 1234 (10 lines) 


LONDON OFFICE: IDDESLEIGH HOUSE, 
CAXTON STREET, S.W.1!. Telephone: Abbey 2373 
SCOTTISH OFFICE: 7, LISTER ROAD, 
HILLINGTON INDUSTRIAL ESTATE, 
GLASGOW. Telephone: Halfway 1800 
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FIREBRICKS 
; BASIC BRICKS 
HIGH ALUMINA BRICKS 


Refractory Cements, 
Plastics and Castables 


For over 70 years Stein Refractories have proved 
their dependability. You are invited to consult our long 
Ch ael-1al-talet-melam- |i ma-tie-1eacele melee) ol (-tiar) 


JOHN G. STEIN & (CO. LTD. Bonnybridge. Scotland. — tel: Banknoek 255 (1 lines) 












Now ... the finest 



























3 cubic yard excavator 
in the world 





Faceshovel 3 cu. yards. 
Strippershovel 23/3 cu. yds. 
Dragline 33 cu. yds. 

Crane 62 tons | 
Booms up to 150 ft. 











NCK-RAPIER 1205, now built in 
Britain, first passed its acceptance trials 
in America early in 1957, and since 
that time has gained an enviable 
reputation as the finest 3 cubic yard 
excavator in the world. 

When you buy this fine machine you 
buy massive strength and reliability . . . 
you buy increased safety and reduced 
operator fatigue. And you buy it all 

at a competitive price. 


No other 
comparable size machine 
can equal these features 

* Diesel torque convertor drive— 


with all the mobility 
diesel drive gives. 












* Automatic air-release traction 
brakes. 


* Positive mechanical power 
» ~ assisted main drum clygghes. 
* Self-cleaning crawler u i ~ 

* Heavy duty rock: shovel 
attachment. 
* Boom-foot shock absorbers. 
* Direct-drive digging power. 






e write for full technical specifications and any 
further information to: 


NCK-RAPIER Limited 
32 Victoria Street, London S.W.1 
ELEPHONE: ABBEY 6738/9 CABLES: EXCASALES LONDON 





















A Newton Chambers Company 
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“WILFLEY” 


REGISTERED TRADE MARK 








£4 RE 





CONCENTRATING TABLE 





THE WILFLEY MINING MACHINERY CO., LTD. 
ALLEN ROAD, RUSHDEN, NORTHAMPTONSHIRE 
Telephone : RUSHDEN 3340. Telegrams : WRATHLESS RUSHDEN 





















Safety and efficiency 
are increased when D. R. moulded 
festoon lighting is installed in the 
galleries and workings of non- 
gaseous mines and quarries. 


MOULDED mated halts 


For full details write: 


D. R. ILLUMINATIONS LTD. 


WARREN STREET - STOCKPORT - CHESHIRE - Telephone: STOckport 7159 
A MEMBER OF THE AERIALITE GROUP OF COMPANIES cwe7sl 
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THE 


For all aspects of metal-mining— 
I.C.I. explosives, accessories—and know-how 


1.C.I.’s Nobel Division supplies explosives in various strengths to 

suit different hardnesses of rock, together with plain detonators, safety 
fuse, plastic igniter cord and connectors. Not only that—I.C.I. 

also supplies know-how through the Technical Service staff of Nobel 
Division; explosives engineers with wide experience of all types of mining 
methods are available to give advice on problems associated with 

blasting in mines and, in many cases, to give personal supervision 
especially when new techniques are being introduced. 
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The miner connects up his 
shots for underhand stoping. 
Each is charged with explos- 
ives primed with a plain det- 
onater and safety fuse. The fuses 
are then connected up with plastic 
igniter cord. The shotfirer lights 
the plastic igniter cord at one point 
only; the shots then fire in series. 





























IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 
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HOLLOW AND SOLID MINING DRILL STEEL 
HOLLOW BARS FOR ENGINEERING PURPOSES 
TUNGSTEN CARBIDE TIPPED BITS & DRILL RODS 
HOLLOW & SOLID ROTARY DRILLS 

CONCRETE BREAKER STEELS 

ASPHALT CUTTERS & DIGGER STEELS 


THE SHEFFIELD HOLLOW 


CARBROOK, 





CARBROOK ROLLING MILLS, 
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MADE WITH CARE! 
















SUPPORTED WITH SERVICE! 


DRILL STEEL CO. LTD. 


Telephone 41377 Grams: HOLLOW SHEFFIELD 


¥ORMKyX WQ(«#é. WW WM 


MQ GGJGJG 












SHEFFIELD 9. 


\ 
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Day after day, year after year, BEV 
Electric Locomotives are giving con- 
tinuous service under the most 
rigorous conditions. In mines and 
quarries above ground and below, at 
home and overseas; BEV Electric 
Locomotives, with their strong 
welded frames, heavy duty axles 


and simple controls, provide max- 


imum efficiency with a minimum of 


maintenance at the lowest cost per 


ton mile. 


B.E.V. ELECTRIC LOCOMOTIVES 


easy 
relati 
minir 


Write fe 





Type W128 6/7 tons battery locomotive 
1,600 Ibs. normal draw bar pull. 


WINGROVE & ROGERS LIMITED 


Acornfield Road, Kirkby Industrial Estate, Nr. Liverpool 
Telephone: Simonswood 2631/2 
and Broadway Court, Broadway, London, S.W.1. Telephone: Abbey 2272 
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Lower Ton-Hour Crushing 
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Cost 


with SYMONS CONE CRUSHERS 


Here are some of the reasons why : 

Unequalled output . . . Size for size, no 
other crusher of similar type will out- 
perform the ‘SYMONS ’ Cone Crusher for 
continuous operation and large capacity 
of uniformly crushed product. 

Operate with minimum supervision . . 
“SYMONS ’ Cone Crushers require a mini- 
mum of man hours for installation, operation 
and maintenance. Adjustments for product 
size or liner wear are quickly made, and 
easy access to all parts makes servicing 
relatively easy and holds down-time to a 
minimum. 


Write for further details and bulletin No, 247 


Ability to withstand rugged service 
... ‘SYMONS’ Cones are of heavy duty, 
quality construction to meet the extremely 
tough service encountered in reduction 
crushing of all types of ores and minerals. 
All bearings are thoroughly lubricated by 
a pressure circulating system. 

Full size range for primary, secondary 
or tertiary crushing .. . ‘SYMONS ’' Cone 
Crushers are built in eleven different sizes 
for capacities from 6 to 900 or more tons 
per hour. Available with fine, medium, 
coarse and extra-coarse crushing cavities, 
to take feed up to 18 in. or 20 in. 


SYMONS...a registered Nordberg trademark known 
throughout the world. 


NORDBERG MANUFACTURING COMPANY 


19, CURZON STREET, LONDON, 


Telephone: M ) 3067-8 


», ENGLAND 
Nordberg, London 


MILWAUKEE WISCONSIN USA 
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What goes on round here? 





Here is the heart of a modern suction dredge. 
This powerful diesel-driven dredging pump, 
designed and built by Simons-Lobnitz, em- 
bodies the use of wear-resistant alloy steel 
components readily accessible for rapid 
maintenance and specially chosen for easy 
resurfacing by welding. It is in daily service 
on the Fraser River, British Columbia, 
handling a large yardage of highly abrasive 
coarse sand. 

For requirements in harbour maintenance, 
channel clearance, canal cutting or any other 
dredging problem, get in touch with Simons- 
Lobnitz—the world’s most experienced 
Dredge Builders. 


oe = eee, 


> a 


( (SIMONS i“ =) LOBNITZ, ) 


SIMONS-LOBNITZ LTD., RENFREW, SCOTLAND 


Cable address: Simlob, Renfrew 
Tel.: RENfrew 3751 


London Office: Dunster House, 37 Mincing 
Lane, E.C.3 


DREDGE BUILDERS TO THE WORLD 
a aa 
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SELF - CONTAINED 
ELECTRIC Pump (as 
illustrated) 9 Sizes, 
#”/3” to 5”/6” for 
duties up to 900 
g-p.m. 





One of a range 
MULTI-STAGE 


PUMPS of fine pumps for 
ENGINE - ‘ 
DRIVEN sets @ variety of duties 

SELF-PRIMING J. 
ini a PU. af _ N 
WATER aks 


CIRCULATORS 


TRUNK PUMPS 
SUMP PUMPS 


Preferred for 
Performance 


SAUNDERS VALVE COMPANY LIMITED 
Safran Pump Division 


DRAYTON STREET, WOLVERHAMPTON 
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SINK-AND-FLOAT 
ore concentration plants 


REDUCE INCREASE 
Mining Costs by providing cheap stope fill Concentrates Output by more efficient 
ae ee recovery 
Milling Costs by eliminating hard sub- Ore Reserves by _pre-concentrating 
economic mined rock lower grade ore 











ARBRE EE ON TGIET CERIN ot ABER sacaincanet 





1,900 TONS PER DAY 
OF MINE ORE 





















750 TONS PER DAY 
OF STOPE FILL 





At the Montevecchio 
lead-zinc mine in Sardinia 
these HH sink-and-float 
plants treat 1,900 tons per 
day of run-of-mine ore, 
rejecting 750 tons per day 
of coarse tailings 

as stope fill. 





Ore concentration plants by 


Huntington, Heberlein & Co. Ltd 








SIMON HOUSE, 28-29, DOVER STREET, LONDON, W. 1. Telephone : Hyde Park 8191 Telex : 2-3165 
Telegrams : Innovation Wesphone London Telex 
C leh R : Simon-Carves (Africa) (Pty) Ltd : Johannesburg Simon-Carves (Australia) Pty Ltd : Botany, N.S.W. 
iss Simon-Carves Ltd : Calcutta Simon-Carves of Canada Ltd : Toronto 
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abies invite you 
Men: Gcanenoee”” “Nom Cee BS” to call them in 
7 upon any difficulty 
me - in any form of 
diamond drilling. 
This catalogue will ‘srrcsc 
will be met by the 
kind of bit that 
e p you will give you better 
results in 
shorter times. 


L 


if you do any diamond drilling or 

have any problem in connection with your 
work. It details the many and various ways in 
which Smit’s can help and also better 

results for you. 


J. K. SMIT & SONS. Diamond Tools LTD. 


Head Office: 22-24, Ely Place, Holborn Circus, London, E.C.! 
Telephone: % HOLborn 6451 


International Organization with Offices and Works : 


Murray Hill, New Jersey, U.S.A. CANADA + HOLLAND + FRANCE °<- AUSTRALIA 
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LIGHT 
RAILWAY MATERIAL 


MINING EQUIPMENT 


IRON and STEEL - PLANT and MACHINERY 


RAILWAY MINE & PLANTATION 
EQUIPMENT LTD. 


IMPERIAL HOUSE - DOMINION STREET - LONDON €E.C.2. 
Telephone: MONarch 7000 (20lines) - Grams: Minplan Ave.London. - Cables: Minplan London. 
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part 
“ye> 
WOLFRAM or MOLYBDENITE | 
CONCENTRATES 
e\\ 


) 
| Contact oO 


BRITANNIC ALLOYS Lt. 


FERRO-ALLOY MANUFACTURERS, 
STOWMARKET, SUFFOLK. 


Telephone, Telegram, or Cable: Stowmarket 340. 














KB in the Mining World . . . 
for DRY CONCENTRATION 


KB Vibrair Tables—extremely selective and 
sensitive, with a large capacity. For a wide 
range of applications, producing dry, clean 
concentrates and tailings. The absence of 
water avoids slime disposal problems. Handles 
range 8 mesh down to 120 BSS. Five models, 
handling from 200 Ibs. to 3 tons per hour. 


KB Vibrair Jigs—handle dry materials from 
4 in. cube to 10 mesh BSS and are particularly 
effective for scalping low-grade material to 
produce a clean tailing. 3 models, handling 
from 100-1,500 lbs. per hour. 


More information ? Send for technical folders. 


KNAPP« BATES LIMITED 








14-17 FINSBURY COURT - LONDON - E-C-2 





Phone : MONarch 0840 - Cables : Flowsheet, London. 
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modern control 
sets a new standard 
of electric operation 


ONLY BUCYRUS-ERIE EXCAVATORS INCORPORATE THIS NEW CONTROL 


A few of the facts: 





No excessive heat 
loss, even in 
stall conditions. 





Torque increase; speed 
reduction, in heavy 
digging operations. 





Gradual turns are 
possible in either 
direction, without 
forward-reverse 
jockeying—even on 
hard quarry floors. 











: No operating clutches. 
Separate power sources 
are used to control 
each specific operation. 
Full power up and 
power down for 
hoisting and lowering. 





l 
Crowd machinery is 
mounted on the 
revolving frame—not 
; on the boom—so that 
the weight is effectively 
used without reducing 
front-end output. 
Digging ranges are 
greater than any other 
electric or diesel of 
similar capacity. 





| MORE FACTS about 
this new Bucyrus-Erie 
electric control are 
available on application. 





BUCYRUS-ERIE COMPANY 
South Milwaukee, Wisconsin, U.S.A. 
RUSTON-BUCYRUS LIMITED, LINCOLN, ENGLAND 
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MINING PLANT , 


THREE-2 ft. by 8 ft. HALKYN JIGS by R. O. Stokes 
and Co., mild steel welded four-compartment trough. 
Agitator gear driven by 10 h.p. SR induction motor by 
L.D.C. Direct flanged coupled Dewatering Elevator 
19 ft. centres with perforated buckets, driven by 3 h.p. SC 
motor by L.D.C. 700 r.p.m. 400/350 cycles supply. 
Two right-hand and One left-hand. 


SONS AND COMPANY LIMITED 


Wood Lane, London, W. 12. Stanningley, Nr. Leeds 
Phone : Shepherds Bush 2070 Phone : Pudsey 2241 
Grams : Omniplant, Telax, London. Grams : Coborn, Leeds 


And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Bath, Swansea, 
Newcastle-on-Tyne, Belfast, Sheffield, Southampton.. 
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ALSO AVAILABLE 


21 ft. by 6 ft. DOUBLE ACTING CLASSIFIER 
heavy type, by R. O. Stokes and Co., mounted in 
heavy steel tank and driven through vee belts} 
74 h.p. motor by L.D.C. 1430 r.p.m. 400/3/5 
cycles supply, and fitted Six-tray Vacuum 
Dewaterer. 
TWO 21 ft. by 2 ft. SINGLE ACTING CLASS: 
FIERS by R. O. Stokes and Co., mounted i 
heavy mild steel tank and driven by 2 h.p. S 
motor by L.D.C. 940 r.p.m. 400/3/50 cycle 
supply, one Plant fitted with Two-tray Vacuum 
Dewaterer. 
RAKE CLASSIFIER by Dorr Oliver, trough 
11 ft. 9 in. by 2 ft. 6 in. by 14 in. deep at feed end 
constructed from #4, in. mild steel plate. Twin 
arms fitted blades 12 in. by 2} in. spaced 4 in 
Driven through vee ropes by 1} h.p. 220V. D.C 
motor 1000/1650 r.p.m. Mounted on tubula 
stand. 
TWO APRON FEEDERS by Fraser an 
Chalmers, apron 5 ft. wide by I1 ft. centres 
Double beaded apron plates 10 in. wide by }i0 
thick, fitted on heavy roller chains mounted in 
steel supporting framework. Driven by 12} hp 
C SR motor, 715 r.p.m. 400/3/50 cycles 
supply through double worm reduction gea 
ratio 715/2-62, and chain drive to apron sprocket 
20 ton WAGON TIPPLER by Fraser am 
Chalmers, complete with all electrics, contr 
panel, tippler emergency and emergency stop 
switches, Pooley weigher for 34 tons in I cw 
divisions, standard gauge rail platform 19 ft. 6i0 
overall length, main tippler motor 20 h.p. drivea 
through reduction gear. . 
SEVERAL RUBBER LINED MINING TYPE 
VACSEAL PUMPS by International Combustio, } 
sizes 8 in., 4 in., 3 in., 2 in., with electric motor 
drive. 
HARDINGE BALL MILL, 10 ft. by 48 i 
manganese lined, with 4 ft. Rotary Feed Tabk, 
main drive by 350 h.p. geared motor. 
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mineral 
dressing 


At our mineral dressing laboratory, which has recently been 
re-designed and equipped with most modern machines, we are able 
to undertake the complete testing of ores. 

Our special flotation testing machines enable us to study the 
effect of all important variables and give results as far as recovery 


and grade are concerned with great accuracy. 


SERVICE TECHNIQUE 28, rue Arthur Rozier- PARIS XIX’-Tel.. NORD 18-54et 59-75 
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Easily the Best for Difficult 


Fine Mesh Screening 


When it comes to the screening of difficult damp products, 
no equipment matches the performance of the Leahy 
No-Blind screen with integrated FlexElex jacket heating. 
Only the Leahy Screen completely eliminates bothersome 





flexible transformer connectors while providing other 
exclusive features that step up screening efficiency and cut 
screening costs. Send for Bulletin 16-EH. 





THE DEISTER CONCENTRATOR COMPANY, INC. 


The Original Deister Co., Incorporated 1906 
907 GLASGOW AVENUE, FORT WAYNE, INDIANA, U.S.A. 








For a long 
service life 
without trouble 


HEAVY WOVEN WIRE 
PERFORATED METALS 
FINE WOVEN WIRE 
WEDGE WIRE 
CONVEYOR BELTS 


tt reeninas 
cenings 
BRITANNIA WORKS . A 
WARRINGTON + ENGLAND 
P.O. BOX 22 
ESTABLISHED 
1799 


Telephone WARRINGTON 32401 Telegrams GREENINGS, WARRINGTON Telex No. 62/95 
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RODUCTS OF 
R. 0. STOKES & Co., Ltd. 









7 THE HALKYN JIG 





18 in. X 96 in. Halkyn Jig with 3-Compartment Tray. 


The Halkyn Jig has been developed as an advance on most mineral jigs where moderately 
coarse Lin. to 1} in. material is being treated for a mineral concentrate. A low water con- 
sumption has been secured and floor space for a given capacity is a minimum. The material 
is conveyed over the moving screen by a positive variable forward movement every stroke. 


R. O. STOKES & CO. LTD. 


Mechanical and Metallurgical Engineers 


538/540, SALISBURY HOUSE, LONDON, E.C.2 


Telephone: NATional 0591 Telegrams: Rostoke, Phone, London 
Cables: Rostoke, London. 
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A new method of 
liquid-solid a xe : by centrifugal force 
i > 3} —the hydrocyclone 
separation 










The hydrocyclone is a new method of 


separating solids suspended in liquids down toa oe 
particle diameter of 5 microns, with excellent Poe gence net 
control of size and sharpness of separation. DE-GASSING ? 


Manufactured in sizes from 15 to 600 mm. with 
capacities from 1 to 2000 g.p.m., it almost cer- 
tainly has an application to YOUR problem. 


and general classification 
and washing applications. 











A special laboratory test set is available, 
consisting of 15 and 30 mm. hydrocyclones in 
‘pyrex’ with interchangable vortex finders 
and apex nozzles complete with case. 


LIQUID / SOLID 


SEPARATIONS LIMITED 
Research and Development 


2 ANDERSON STREET, LONDON, S.W.3 






TELEPHONE: KENSINGTON 7523 
CABLES : LIQUISOLID, LONDON 
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For face, drifting or dipheading work 


Almost any pumping task is expected from a pump at work 

underground. Self-priming, powerful suction 

and ability to work on the snore are essentials. 

It must be robust but compact for ease of handling. The Mono 

Pump couples all these characteristics with ease of installation and 

simple maintenance based on experience gained 

from collaboration with the Mining Engineer. 

We always take an interest in the pump after it 

has been installed. That is why there are thousands 

of Mono Pumps working in hundreds of mines. 

MONO PUMPS LIMITED MONO HOUSE, SEKFORDE STREET, CLERKENWELL GREEN, LONDON, E.C. |. 
Telephone : CLErkenwell 8911. Telegrams : Monopumps Phone London. 


United Kingdom Branches : Belfast, Birmingham, Bristol, Glasgow, Manchester, Newcastle and Wakefield ; and Overseas : Dublin, Durban, 
Johannesburg, Melbourne and Sydney. 
MP291 
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with Hudson 
Granby Cars 


Modern as the day and developed from many 
years of experience to take all the punishment 

you can give them; Hudson Granby Cars have 
no equal, Made in many sizes and to suit 

various track gauges, these cars provide one 
of the fastest, most efficient and economical 

means of ore haulage or tunnel driving 
available today, 


Schematic drawing showing single side discharge 


‘Granby’ Car operating over a ramp at the side 
of the track, Maximum angle of tip is 50°. 


the name yoive known, longest 


ROBERT HUDSON LIMITED 


P.O. BOX 55, LEEDS, ENGLAND. CABLES RALETRUX Light Railway Engineers, Trailer Makers, Fabricators 
London : 30-34, Buckingham Gate, $.W.! 
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ADAMANTINE 


HEAVY WIRE SCREENING 


and every type 
of woven wire 





BEGG, COUSLAND 


& COMPANY LTD 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 











MONOCABLE & 
BICABLE SYSTEMS 
CABLEWAYS 


Over 
Sixty-five Years’ 


Service to 





the mining 
Industry 
throughout 
the world 





ROPEWAYS LID cca... 


62 LONDON WALL LONDON, €E.C.2 on request 


Telephone: NATional 0124-5 





Telegrams: ‘‘Ropeways’’ London 
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Bubbles rise non-stop, 
night and day 

in the Denver ‘Sub-A’ 
Flotation cell, 

making mineral recovery 
a simple and highly 
economical process. 





















The Denver cell can be used as rougher, 
cleaner or re-cleaner with greater flexibility 
and maintenance of economic recovery 
despite ore variations. 

Over 30,000 Denver cells are proving 

their worth daily under arduous 

operating conditions all over the world. 
Denver's vast practical experience is 
readily available to you if you have 

a problem on mineral recovery. 


Producing maximum high grade recoveries, 
these Denver Sub-A flotation cells allow a high 
degree of selectivity and flexibility in operation. 


More information? Send for Bulletin F10/B81 


EXDENVER EQUIPMENT CO. LTD 


215-17 CHRISTOPHER STREET : FINSBURY SQUARE - LONDON €E.C.2. 

= waar Telephone : BIShopsgate 0636 Cables DECOLON' London 
FLOTATION “=> 

ENGINEERS DENVER = NEW YORK 





TIB. 127A 
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THE HARDINGE 
CONICAL MILL 


, ZONE 1 
i 4-in. balls. 3-ft. drop. 3-in. balls. 2-ft. drop. 2-in. balls. 1-ft. drop. 
Energy 28-ft. lbs. Energy 8-ft. lbs. Energy 1-ft. lb. 





Lower Power Consumption—Less Wear 


Hardinge conical mills installed throughout the world are 
handling vast tonnages. 

The principle of segregated grinding in zones ensures 
maximum efficiency and economy of operation. 
Recommendations are made to suit specific applications. 
For fuller details please apply for brochure number G.525. 


INTERN NAL COMBUSTION (EXPORT) LIMITED, 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C. I. 
TELEPHONE: TERMINUS 2833. WORKS: DERBY, ENGLAND 


Member of Atomic Power Construction Limited. One of the British Nuclear Energy Groups Toa 4.11/06 
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EDITORIAL 


HE Council of the Institution of Mining 

and Metallurgy has invited applications 
for awards from the income of the G. Vernon 
Hobson Bequest “ for the advancement of 
the teaching and the practice of geology as 
applied to mining.”” One or more awards 
may be made for travel, research, or other 
objects and application should be made to 
the Secretary before January 31 next. 


ONTINUED interest in the training of 

mining engineers is evident in the report 
of the British Overseas Mining Association 
for the year to September 30 last. There it 
is noted that the value of the scholarships 
awarded by the B.O.M.A. Educational Trust 
has been increased from £300 to £350 per 
annum and that in the year under review 
39 applications were received for scholarships. 
Of these, 13 were awarded, subject to definite 
acceptance of the candidates by one of the 
recognized schools of mines and universities 
for courses in mining engineering, and 10 have 
begun their courses. This brings the total of 
B.O.M.A. scholars now in residence at schools 
of mines and universities in their first, second, 
and third years up to 22. 


OR the first time since 1941 the exports 

of gold from Tanganyika exceeded 
£1,000,000 in 1959, according to the annual 
report of the Department of Mines. Exports 
of silver were also higher than in previous 
vears. The improvement was brought about 
largely by the Kiabakari mine of the Tangold 
Mining Company, which came into production 
in February, 1959, although significant 
improvements in output were recorded from 
the Geita mine and also from both alluvial and 
reef small-workers. The report says that the 
year was one of continued steady progress 
for the mining industry and for the first time 
the value of mineral production exceeded 
£7,000,000. The principal events were the 
coming into production of two major under- 
takings, the Kiabakari gold mine in Musoma 
District already mentioned and Kaborishoke 
tin mine in the Karagwe District, as well as the 
proving of substantial tonnages of phosphate 
in the Mbulu district. The record was marred 
somewhat, it is stated, by the announcement 
that Mpanda lead mine would close down 


during 1960 on the exhaustion of its ore 
reserves. Mineral exploration continued in 
many parts of the Territory but particularly 
in the 34,000 sq. mile area held under licence 
by the Western Rift Exploration Co., Ltd., 
in the Western and Southern Highlands 
Provinces, but a disappointing feature was 
the withdrawal of Consolidated Gold Fields 
of South Africa, Ltd., from their operations 
in the Karagwe tinfield. The Territory’s 
diamond production, valued at £4,500,000, 
exceeded that for the previous year, but the 
value of lead-copper concentrates was slightly 
less than that achieved in 1958. In addition 
to this significant amounts of salt, mica, 
tin concentrates, and gypsum and _ lesser 
quantities of coal, garnet, graphite, kaolin, 
lime, magnesite, meerschaum, and vermiculite 
were produced. 


N a recent paper published by the Metal- 
lurgical Society of A.I.M.E., Mr. C. R. 
Kuzell, of the Phelps Dodge Corporation, sug- 
gested that to-day, after thousands of years, 
the copper-smelting plant has developed into 
an extremely simple two-step process. The 
first step, the smelting of “ wet ”’ concen- 
trate with recycled molten converter slag in a 
reverberatory furnace for the production of 
molten matte, was followed by the second, 
the conversion of the molten matte to 
blister copper. The smelting plant, he said, is 
no longer a reduction works—that is, in the 
chemical meaning of the word “ reduction.”’ 
It merely selectively oxidizes the iron and the 
sulphur to free the copper. It was the 
phenomenal demand of the 20th Century and 
the achievements of the mineral engineers 
that put the pressure on the modern metal- 
lurgists to come up finally with the simplest 
of all—* simple smelting and selective oxida- 
tion.”” As to current practice the author 
pointed out that some plants are using pre- 
heated air in the firing of reverberatory 
furnaces. Thought was being given to 
preheating of such combustion air to even 
higher temperature by utilizing the exhaust 
of the modern gas turbine and, if that becomes 
successful, power would be produced from 
both ends of the reverberatory furnace. Many 
metallurgists were contemplating how they 
could use oxygen in converting of matte and 
at the same time control the heat and put it 
to profitable use. 


322 


-= 








m; 
th 
ler 


th 
sli 
Le 
wl 
ou 
lov 
pr 
Ca 
of 
an 
al: 


( of 


im 


St 
ad 
su 
sir 
ha 
us 
de 
mi 
qu 
at 
ta 
£2 
be 














INERAL production in Australia con- 
I tinued to advance in 1959, new 
records being reached, for example, in the 
mine, smelter, and refinery production of 
copper. The most recent issue of the 
“ Australian Mineral Industry Quarterly 
Review,” published by the Bureau of Mineral 
Resources, shows that the mine production of 
copper for 1959 was 94,404 tons, an increase 
of 19,386 tons over the 1958 figure of 
75,018 tons. Blister ouput was increased to 
68,475 tons and primary refined metal to 
51,415 tons principally from Mount Isa mine, 
where the first phase of the long-term 
expansion programme was completed. The 
Acting Minister for National Development 
says that although Australian producers of 
some mineral products were still faced with 
marketing difficulties during 1959 activity in 
the industry generally continued at a high 
level. From preliminary information it is 
expected that the total value of output for 
the year (excluding uranium oxide) was 
slightly above the 1958 level of £202,000,000. 
Lead and zinc production in 1959 was some- 
what lower than in previous years and the 
output of tungsten concentrates was at its 
lowest level for many years, while rutile 
production was also well below production 
capacity. On the other hand, the production 
of iron ore increased in 1959 by 224,769 tons 
and that of asbestos, zircon, and brown coal 
also showed worthwhile gains. The total value 
of mineral exports (excluding gold) rose from 
£49,800,000 in 1958 to £54,000,000 in 1959. 
Mineral imports (excluding gold) totalled 
£89,000,000, as compared with {88,400,000 
in the previous year. These figures include 
imports of crude oil which were valued at 
£71,000,000 in 1959. 


New Sinter Plant at Workington 


At the plant of the Workington Iron and 
Steel Company sintering was originally 
adopted in 1943, the plant being expanded 
subsequently to produce about 6,000 tons of 
sinter per week. This plant, it is claimed, 
has successfully shown the advantages of the 
use of sinter in blast-furnace work, but it was 
decided that it would be uneconomic to 
modify it in order to produce the additional 
quantities of improved quality now needed 
at Workington. Accordingly the decision was 
taken to build the new plant and this, costing 
£2,500,000, was officially opened on Decem- 
ber 6 by Crown Prince Harald of Norway. 
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Of single-strand continuous design the plant 
will ultimately produce 12,500 tons of self- 
fluxing sinter per week. Now in operation 
with the code name, FOCUS, which stands 
for “‘ Foreign Ore Concentrates Usage,”’ it is 
being brought up gradually to its rated 
capacity. Early indications are that the 
beneficial effects anticipated on blast-furnace 
operations will be more than fully realized, 
a reduction in coke consumption having 
already been made possible following the use 
of the sinter. 

The United Steel Companies have em- 
phasized that post-war developments in 
Norway have made available considerable 
tonnages of iron ore particularly well suited 
to the acid Bessemer process employed at 
Workington. The ore is mined in open-cast 
workings by the Sydvaranger Company at 
Kirkenes, in the far north of Norway. After 
processing the ore is shipped in the form of 
a concentrate containing 65°, iron and low 
in phosphorus and other impurities. It is 
intended to consume between 60°, and 70% 
of these Norwegian concentrates in the raw 
materials supplied to the new sinter plant, 
equivalent to an annual intake of 400,000 tons. 
The balance will be provided from other over- 
seas sources and from the company’s own 
hematite ore mines in Cumberland, currently 
producing about 120,000 tons a year. 

The bulk of the company’s ore require- 
ments arrive by sea at the nearby Workington 
harbour, which can accommodate vessels of 
up to 10,000 tons and is equipped for the 
rapid discharge of ore and the loading of 
finished steel products. Imported ore is 
conveyed by rail wagons to the material 
storage building, in the stock bays of which 
there is capacity for 44,000 tons of fines. The 
building is divided into five separate bays 
with the following capacities: Sydvaranger 
concentrates, 16,500 tons; hard-ore fines, 
11,500 tons; soft-ore fines, 9,000 tons; 
home-ore fines, 7,000 tons, and coke breeze, 
350 tons. Sinter mixture is fed on to a 
gathering belt by 9 ft. diameter rotary feeder 
tables fitted with speed adjustment, the coke 
feeders having independent speed control. 
After primary mixing in a twin-paddle rotary- 
drum mixer of 200 tons per hour capacity the 
mix is conveyed onwards to a surge hopper 
from which it is fed under control to a 
pelletizing drum whence it goes to the sinter 
strand. Discharged sinter oversize is fed to 
a Lurgi-Frodingham circular cooler with a 
designed capacity of 100 tons per hour, the 
hot undersize sinter being carried to a 
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quenching station for separation and smalls 
finding their way back to the sinter strand. 
By this means the only company which 
to-day is producing steel by the acid Bessemer 
process will have made sure of its capacity to 
continue its important supply of permanent- 
way materials. 


Western Australian History and 
Progress 

With the report for the year to June 30 
last shareholders of Lake View and Star, Ltd., 
have received an illustrated brochure covering 
“Fifty Historical Years,’’ the story of the 
company’s development over the past half- 
century. To most people the ‘ Lake View ”’ 
may be just another gold-mining company, 
but, the largest producer of that much- 
needed commodity in Australia, its progress, 
particularly over recent years, has been out- 
standing. Everything about it is big, with 
leases covering 1,159 acres and mines that 
have been at work for 67 years. In its life 
it has produced over 5,500,000 oz. of gold and 
although over 20,000,000 tons of ore have 
been milled the ore reserve is even now over 
3,500,000 tons, with an attractive future 
ahead. 

Western Australia, of course, has other 
resources than gold. The current season has 
been very good for agricultural workers and 
in keeping with the marked tempo of 
industrial and population growth high grain 
yields are anticipated. To supply the super- 
phosphate required there are large works 
near Fremantle and Perth, using imported 
sulphur and a proportion of mined pyrite 
supplied from Norseman and the Golden 
Mile. There are works of smaller but im- 
portant capacity near Bunbury, Albany, and 
Geraldton, the output exceeding 600,000 tons 
per annum. Plans are prepared for exten- 
sions of up to 100,000 tons. The rapid 
growth of what are called ‘‘ South Coast 
Areas ’’—Esperance—indicates that shortly 
at that port there will have to be a super- 
phosphate project, which could indicate a 
marked reduction in rail costs for Norseman 
pyrite as well as a possibility of the use of 
Phillips River (copper) concentrates and for 
both centres a direct outlet for their sulphur 
potential. Strange as it may seem or sound 
1960 is the sixth consecutive year in which 
the price of “‘ super ’’ has been lowered due to 
increase in capacity, mechanization, and 
closer control. Works at Esperance could 
mean a very great boost to Norseman pyrite 
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(present output valued at about £A23,000 
per month) and have considerable interest 
to the Phillips River copper-gold interests 
as well as to the Golden Mile pyrite sales. 

The iron-ore industry in the State is also 
progressing. For some time past in these 
columns and elsewhere mention has been 
made of the efforts of the State Government 
to persuade the Commonwealth authorities 
to permit export at least of some of the ore 
as a means of building up State finances and 
thus permitting certain development pro- 
grammes. So far the Commonwealth has 
been adamant. Almost “ out of the blue 
now comes the startling information that 
an agreement is to be reached between 
Broken Hill Proprietary and the State 
Government for the setting up of blast- 
furnaces for a complete steel industry at 
Kwinana, contingent upon the almost im- 
mediate construction of a standard-gauge 
rail link with Kalgoorlie, the economics of 
transport of ore from Koolyanobbin de- 
manding this. B.H.P. already have rolling 
mills and an area available in close proximity 
to Kwinana, which is the site of a large B.P. 
oil refinery now being followed with very 
extensive additions. The iron-ore deposits at 
Koolyanobbin (30 miles north of Southern 
Cross) are extensive and exceed 100,000,000 
tons on present figures, with much more to 
come it is believed. The ore (61-9°% Fe) has 
been in steady use for the charcoal-iron 
project at Wundowie. With Geraldton as a 
port there are large deposits of ore available 
as well at Mount Goldsworthy with a port 
at Port Hedland. 

In this brief review of progress in Western 
Australia mention should also be made of 
the beach-sand industry now thriving in 
the lower south-west of the State—the 
Bunbury region. In common with all other 
similar projects lowering of prices and/or 
restriction of demand in the last two years 
has had a steadying effect. Careful laboratory 
work has, however, been done by three 
operating companies with a consistent high- 
grade product from the well-designed and 
operated mills. Considerable tonnages of 
both ilmenite and zircon have been shipped 
at intervals to various industrial centres. 
Some time ago there were some proposals for 
the establishment of a titanium oxide 
industry at Bunbury but for various reasons 
the project was dropped. Recently, however, 
the whole proposal has been opened again 
and it is thought that better times for the 
beach-sand industry are approaching. 
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Introduction:— The Government still main- 
tains its pressure on the economy, in evident 
determination to direct labour away from 
the over-stocked consumer-goods industries 
and it seems plain that employment is being 
maintained at a high level even if some 
concerns are feeling the pinch. In the mean- 
time commodity prices continue firm at 
current levels. 

Transvaal.—The output of the Rand and 
O.F.S. gold mines for October totalled 
1,777,495 oz., making with 35,967 oz. from 
outside producers a total of 1,813,462 oz. for 
the month. At the end of October there 
were 368,391 natives at work in the gold 
mines, as compared with 369,751 at the end 
of the previous month. 

The operations of BUFFELSFONTEIN GOLD 
MINING in the year to June 30 last resulted 
in a profit of £5,752,450, of the £5,876,713 
available £1,993,750 being required for 
dividends equal to 3s. 9d. a share. In the 
vear 1,726,000 tons of ore was milled and 
671,607 oz. of gold and 768,476 lb. of uranium 
oxide recovered. Ore reserves at the end of 
the year are given as 4,275,000 tons averaging 
9-27 cwt. in gold and 0-726 lb. of uranium 
oxide per ton over 58-6 in. 

At the annual meeting of HARTEBEEST- 
FONTEIN GOLD MINING the chairman referred 
to the record footage sunk at No. 4 shaft in 
October, an achievement described elsewhere 
in this issue. He went on to say that while 
progress had not been so easy in November 
the high sinking rate should materially 
advance the date when a holing on the 
29th level can be effected and additional 
ventilation facilities provided to meet the 
expansion of operations in the deeper area 
of the mine. The fast sinking rate, he said, 
could be largely attributed to effective pre- 
cementation and to the use of new hydraulic 
lashing equipment with a 30 cu. ft. capacity 
grab and bigger kibbles. 

Earlier this month the directors of LESLIE 
GoLp MINES announced that the Reef had 
been intersected at No. 1 shaft at a depth of 
1,487 ft. below the collar and that sampling 
round the whole perimeter gave 16-5 dwt. 
over 13-6 in., equivalent to 224 in./dwt. 

The accounts of SOUTH AFRICAN TorR- 
BANITE MINING AND REFINING for the year to 
June 30 last show a profit of £250,378 and 
£308,548 available, of which a dividend 
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equal to 15% requires £104,016. In his 
review accompanying the report and accounts 
the chairman said that the production of 
torbanite crude oil at Ermelo, assisted by the 
continued extraction of torbanite remnants 
from the higher-grade areas mined previously, 
amounted to a total of 6,165,333 gal. from 
162,368 tons of torbanite at a vield of 38 gal. 
per ton. However, he said, all payable 
torbanite deposits at the Ermelo mine had 
now been extracted and production there 
ceased at the end of September, 1960. 

In the year ended June 30 last ROOIBERG 
MINERALS treated 167,569 tons of ore and 
produced concentrates containing 677 long 
tons of tin. The accounts show a profit of 
£85,571, of which dividends equal to 3s. 6d. a 
share require £35,000. 

The accounts of the ANGLO-TRANSVAAL 
CONSOLIDATED INVESTMENT ComPANY for the 
year to June 30 last show a profit of {1,032,313 
and an available total of £1,424,712. Divi- 
dends require £654,617, equal to 60° on the 
ordinary and “ A ”’ shares. 

Orange Free State.—As has been noted 
already by our South African correspondent, 
milling operations at FREE STATE SAAIPLAAS 
started in October, the intersection of water- 
bearing fissures requiring cementation in the 
mine having retarded development. It is 
intended to extend the plant capacity to 
100,000 tons monthly as soon as_ the 
ore-reserve position warrants it. 

EASTERN RAND EXTENSIONS announced 
last month that Borehole VK.4, drilled in 
conjunction with the GENERAL MINING AND 
FINANCE CORPORATION and LYDENBURG 
PLATINUM on the farm Vermeulenskraal 
Noord No. 480, District Ventersburg, entered 
foot-wall quartzites at a depth of 7,536 ft., 
the Basal reef being absent. The “ B”’ reef 
was intersected at 7,518 ft., assaying 
10-1 dwt. over a corrected width of 74-1 in. 
In view of the disappointing results obtained 
from the Basal Reef horizon in the eight bore- 
holes drilled on and adjacent to this farm 
and the adjoining farm Video No. 305 no 
further drilling is contemplated. 

PRESIDENT BRAND GOLD MINING has 
announced that borehole S.P. 7 on the Farm 
Stuirmanspan, situated 6,900 ft. due south 
of No. 2 Sub-Vertical Shaft, intersected the 
Basal reef at a depth of 5,849 ft., assaying 
3:03 dwt. of gold per ton, over a width of 
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13-5 in. A hanging-wall leader intersected at 
5,846 ft. assayed 7-7 dwt. over 8-5 in. 
A deflection is being made. 

Earlier this month the directors of PREsI- 
DENT STEYN GOLD MINING announced that 
a jurther deflection had been made to bore- 
hole Klippan No. 11, situated approximately 
8,500 ft. south of No. 2 shaft. In this the 
Basal reef was intersected at 6,701 ft. and 
assayed 153-3 dwt. of gold a ton over a 
corrected width of 9-85 in. In the original 
intersection a value of 629 in.-dwt. was 
obtained. 


South-West Africa.—In the year to June 30 
last the SoutH West AFRICA COMPANY 
produced 8,502 tons of lead vanadates, 
198 tons of zinc concentrates, 199 tons of 
tin-wolfram concentrates, and 6,065 tons of 
salt, operations resulting in a loss of £4,609. 
The chairman says that the company’s 
exploration activities are now being con- 
centrated mainly upon detailed mapping to 
define geological structures favourable to 
mineral deposition and, where results are 
encouraging, geophysical surveys are to be 
run preparatory to possible further diamond 
drilling. 

Southern Rhodesia.—The accounts of the 
CORONATION SYNDICATE and its subsidiaries 
for the year to June 30 last show a profit of 
£192,771 and £211,186 available, of which 
dividends equal to 7d. a share require 
£93,917. At the Muriel mine 55,064 tons of 
ore treated yielded 21,838 oz. of gold, while 
at the Arcturas property 90,644 tons milled 
yielded 28,178 oz. 

The WANKIE COLLIERY CoMPANY reports a 
profit of £1,084,060 for the year to August 31 
last, the accounts showing {1,423,336 
available, of which dividends totalling 1s. 3d. 
a share require £659,726. In the year 
3,849,618 tons of coal and 188,771 tons of 
coke were produced, in addition to tar, 
ammonia, benzol, and 37,360 tons of bricks 
and refractories. 








Northern Rhodesia.—The report of the 
RHOKANA CORPORATION for the year to 
June 30 last shows a profit of £11,534,278 
and {8,750,007 distributed as dividends, 
equal to 7s. a unit of stock. The mill treated 
5,291,500 tons of ore and_ produced 
103,981 tons of copper, 76,861 tons being 
electrolytic. Reserves are given as 


120,347,000 tons averaging 3-07% copper. 
From a profit of £3,693,000 for the year to 

June 30 last BANCROFT MINEs paid {1,381,250 

in dividends, equal to 1s. 7-2d. per unit. In 
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the year 1,655,700 tons of ore was milled and 
51,121 long tons of blister copper produced. 

RHODESIAN ANGLO AMERICAN reports a 
profit of {7,134,552 for the year to June 30 
last, £5,263,386 of the £7,512,117 available 
being required for dividends equal to 8s. a 
unit of stock. 

At the end of the financial year on June 30 
last the ore reserves of the mining companies 
in the RHODESIAN SELECTION TRUST GROUP 
totalled 430,151,000 tons. To this amount 
MUFULIRA contributes 178,769,000 tons, ROAN 
ANTELOPE, 94,592,000 tons, CHIBULUMA, 
9,790,000 tons, BALUBA, 112,000,000 tons, 
and CHAMBISHI, 35,000,000 tons. The two 
last-named properties are as yet undeveloped. 
In the first quarter of the current year Roan 
Antelope produced 22,019 long tons of copper 
for an estimated profit of £1,507,000, 
Mufulira, 27,838 tons for a_ profit of 
£2,244,000, and Chibuluma, 5,121 tons for 
£345,000. 

Sierra Leone.—<According to reports from 
Sierra Leone prospecting for bauxite in that 
country has been progressing with encouraging 
results, a special exclusive prospecting licence 
for bauxite being recently granted by the 
Government to a Swiss company, ALUMINIUM- 
INDUSTRIE-ZURICH. A Government geologist 
has been doing drilling and pitting and 
prospecting over an area of six miles in the 
Mokanji Hill has so far proved encouraging. 


Tanganyika Territory.—Shareholders of 
TANGANYIKA DIAMOND AND GOLD DEVELOP- 
MENT have been informed that in the three 
months to September 30 last, ALAMASI, LTD., 
treated 125,477 loads of ground and recovered 
6,787 carats of diamond. 


Australia.—Elsewhere in this issue our 
Metal Markets correspondent refers to the 
agreement between the CONSOLIDATED ZINC 
CORPORATION and the KAISER ALUMINUM 
AND CHEMICAL CORPORATION in respect of 
the development of the Weipa bauxite 
deposits in northern Australia. The Kaiser 
interests have suggested that the partnership 
with Consolidated Zinc will create a major 
new source of aluminium from resources 
which will provide many economic advantages 
and production operations ideally situated 
to serve world markets, particularly those 
rapidly developing in the Pacific area. It is 
thought that consumption will more than 
double in the area by 1970, while the instal- 
lation of new industrial facilities and the 
development of bauxite and hydro resources 
will make a substantial contribution to the 
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economic growth of Australia and New 
Zealand. 

In the report of Mount Isa Mines for the 
year to June 30 shareholders are informed 
that outside the Mount Isa area prospecting 
and exploratory work continued on the 
McArthur River Authority to Prospect, 
located in the Northern Territory some 
400 miles north-west of Mount Isa; the Blue 
Range Authority to Prospect, located in the 
Blue Range district approximately 120 miles 
north-west of Townsville ; the Many Peaks 
area, in which are located the Glassford 
Creek, Mount Cannindah, and Mount Kroom- 
bit copper prospects, and the Chillagoe 
Authority to Prospect, in which is located the 
Ruddygore copper prospect. Within the 
above Authorities to Prospect interesting 
areas are being examined, it is stated, and it 
is planned to intensify outside property 
examination during the ensuing year. 

With the recent dividend notice share- 
holders of LAKE VIEW AND STAR are informed 
that the profit from mining operations for the 
year ended June 30 last was £400,032, subject 
to audit. After deducting £54,576 for depre- 
ciation, £214,375 for dividends, setting aside 
£129,000 for taxation, and bringing in 
£75,905 from the previous year there is a 
balance of £77,986 to be carried forward. 
Speaking at the annual meeting earlier this 
month the chairman commented on the fact 
that the adoption of electric hoisting at the 
mine had resulted in a reduction in costs 
amounting to 2s. 3d. per ton milled. However, 
in an attempt to reduce costs and improve 
efficiencies two other changes have now been 
introduced. The first involves the increased 
use of electric power for secondary ventila- 
tion which, in the past, has been largely 
dependent on compressed air-driven units, 
while the second is the introduction of 
hydraulic fill derived from mill tailings for 
filling of selected cut-and-fill stopes, instead 
of gravel-fill derived from surface pits and 
dumps. The main advantage of this plan is 
that the hydraulic fill, it is stated, can be 
delivered direct to the stopes by pipe, while 
the gravel-fill frequently has to be trucked 
into the stopes, involving several stages of 
handling. Both schemes are said to be pro- 
ceeding satisfactorily. 

New Guinea.—In the three months to 
August 31 last BeLoto GoLpD DREDGING 
treated 1,440,207 cu. yd. of ground and 
recovered 4,918 oz. of gold. 

Malaya.—In his address prepared for 
shareholders of MALAYAN TiN DREDGING and 
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SOUTHERN MALAYAN TIN DREDGING attend- 
ing the annual meeting called for December 
16 the chairman refers to the future of the 
Kampong Gajah property on which the future 
of Malayan Tin Dredging depends. He says 
that as a result of further boring of the 
undredged ground and experience in the 
operation of dredges on the property there 
has been a small increase in the estimated 
average dredging depth of the ground. The 
latest estimate is that at June 30, 1960, the 
reserves amounted in round figures to 
370,000,000 cu. yd. of ground. The estimated 
life of the property of at Jeast 35 years with 
three dredges in continuous operation is still 
valid. It is the company’s intention to 
equip this area with four large dredges but 
plans have been delayed by the incidence of 
Export Control. The installation of the 
intended fourth dredge is now under con- 
sideration, but, since the Control Scheme is 
likely to remain in force for a number of 
years, it will be necessary before proceeding to 
be assured that if Export Control is imposed 
again the company will, in the event of its 
installing a fourth dredge on the property, 
obtain an assessment covering its estimated 
production. 

PAHANG CONSOLIDATED produced 2,2524 
tons of tin concentrates in the year to July 31 
last and made a profit of £167,043. The 
accounts show {£273,067 available, of which 
dividends require £114,537, equal to 18% on 
the ordinary shares. In his address to share- 
holders accompanying the report and 
accounts the chairman reminds them that 
Mining Lease No. 1 of 1899 under which the 
Concession is held expires in 1968. Negotia- 
tions with Government as to terms of 
renewal have been in progress for some time, 
but at the present stage negotiations are not 
concluded. 

United States——At an_ extraordinary 
meeting of the MOUNTAIN COPPER COMPANY 
held on November 25, the resolution that 
the authorized capital be increased from 
£750,000 to £900,000 by the creation of 
500,000 new shares of 6s. each was unani- 
mously passed. 

At the mine of the HUMBOLDT MINING 
ComPANY in Michigan a 650,000 ton a year 
plant for the production of high-grade iron- 
ore pellets from low-grade “ jasper’’ rock 
was opened on September 16. Open-pit 
operations began at the Humboldt mine in 
1954 when the original concentrator was built. 
It had a capacity of 325,000 tons of con- 
centrate per year. Now, with capacity 
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doubled, the mine is able to produce the con- 
centrate in pellet form. 

Canada.—It was announced last month 
that the INTERNATIONAL NICKEL Co. OF 
CANADA is to proceed immediately with the 
expansion of its iron-ore recovery plant at 
Copper Cliff, tripling its capacity. Diversion 
of large quantities of pyrrhotite to the ex- 
panded iron plant will effect a 40°, decrease 
in the tonnage of material which otherwise 
would have te be handled by the nickel 
section of the Copper Cliff smelter. The iron- 
ore recovery plant capacity for the output of 
iron-ore pellets containing 68°, iron will be 
raised to 900,000 short tons per year and 
more nickel will be recovered from the same 
amount of pyrrhotite. The expanded plant is 
scheduled to be in full operation in 1963 and 
will entail a total estimated capital outlay of 
$50,000,000, of which up to $10,000,000 is 
scheduled for 1961. 


DIVIDENDS DECLARED 


* Interim. + Final. 
(Less Tax unless otherwise stated.) 


+Anglo-Huronian.— 25 cents, payable Jan. 25. 
tAyer Hitam Tin Dredging.—4}d., payable 
Jan. 25. 


+Consolidated African Selection Trust.—2s. 9d., 
payable Dec. 30. 

Consolidated Co., Bultfontein Mine. 
7d., payable Jan. 28. 

*Consolidated Zine Corporation.— ref. 2}d., Ord. 
Is. 3d., payable Jan. 2. 

Griqualand West Diamond Mining Co. 
yearly 2s. 10d., payable Jan. 28. 


Half-yearly, 


Half- 


*Henderson’s Transvaal Estates.—4d., 
Jan. 6. 

tIpoh Tin Dredging.—3s., payable Dec. 21. 

+Kepong Tin Dredging.—3d., payable Jan. 27. 

+London and African Mining Trust. 
Dec. 21. 

*Lower Perak Tin Dredging.—Is. 3d., 
Dec. 14. 

+M.T.D. (Mangula). 

*Minerals Separation. 


payable 


3d., payable 
payable 


6d., payable Dec. 30. 
4d., payable Dec. 9. 
*Mountain Copper Co.—6d., payable Dec. 13. 
*New Broken Hill Consolidated.—1s., 

Jan. 2. 
+New 

Dec. 15. 


New Jagersfontein Mining and Exploration. 
yearly 6d., payable Jan. 28. 


payable 


Guinea Goldfields.—3d. Aust., payable 


Half- 


+Rand Selection Corporation.— ls. 
Jan. 3. 

Rhodes: 
Dec. 30. 


9d., payable 


Copper Refineries.—Dref. 24°,, payable 
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Shareholders of the Rio Tinto Company 
have been informed that letters patent were 
issued to PRESTON MINES on August 31, 1960, 
giving effect to the amalgamation of PRESTON 
East DoME MINEs and STANLEIGH URANIUM 
MINING CORPORATION. Operations at the 
Stanleigh uranium mine ceased on November 
30 in accordance with agreements entered 
into with Rio ALGom MINEs and ELDORADO 
MINING AND REFINING. 

Consolidated Gold Fields of South Africa. 
At an extraordinary meeting of the Con- 
solidated Gold Fields of South Africa to be 
held on December 15 it was proposed that 
a capitalization issue of one new fully-paid 
ordinary {1 share should be made for every 
ten ordinary shares issued. The company’s 
accounts for the year to June 30 show a 
profit of £3,187,822 and £4,774,374 available. 
Dividends, equal to 5s. on the ordinary 
shares, require £1,578,645. 


Rhokana_ Corporation.— Pref. 2}°,, 
Dec. 30. 


*Selection Trust.- 


payable 


3s., payable Jan. 6. 
*Siamese Tin Syndicate.—6d., payable Dec. 16. 
+South African Townships, Mining, and Finance. 

Is. 6d., payable Jan. 3. 
+Sungei Besi Mines.—3d., payable Jan. 13. 

+Sungei Way Dredging.—10°,, payable Dec. 31. 

Tanganyika Concessions.—Pref. 4°,, 

Jan. 31. 


*Tongkah Harbour Tin Dredging.—2s., 
Jan. 4. 

+United Tin Areas of Nigeria.—7}°,, 
Dec. 15. 


payable 
payable 


payable 


METAL PRICES 
Dec. 8. 
Aluminium, Antimony, and Nickel per long ton ; 


Chromium per Ib.; Platinum per standard oz. ; 
Gold and Silver per fine oz.; Wolfram per unit. 


.  e. me. 

Aluminium (Home) ..............00. 186 0 0 
Anthony (Ene. GOS) oo. cies os 200 0 0O 
Chromium (9B%-99%) . 2... 0.05008 7 2 
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New Gold Plant 
on the Rand 


L. A. Waspe 


General 

The new centralized gold plant of East 
Rand Proprietary Mines, Ltd., has been sited 
at the Central Shaft mainly because about 
50% of the ore supply to the plant will be 
drawn from the workings served by that 
shaft. The balance is to be conveyed by 
surface ore-trains from the other producing 
shafts of the mine and, as shown in the 
accompanying flow-sheets, discharged into the 
relevant transfer-bin. Construction of the 
plant has proceeded in one stage to the full 
capacity at present projected, which is about 
200,000 tons a month. With relatively minor 
extensions this capacity could be raised to 
about 250,000 tons monthly. 

Expectations that this most modern plant 
of the old Witwatersrand sector of the South 
African goldfields would incorporate the most 
up-to-date equipment—installed in a metal- 
lurgical layout of well-considered, compact, 
and streamlined design—are fully realized. 
The objectives of ease in administration and 
control and operational andreplacement main- 
tenance appear to be realized to an out- 
standing degree. (Where the one is going to 
end and the other to begin will probably be 
disclosed after the plant has been running for 
sometime.) 

The following points of interest in the plant 
are noted : 

(1) Constructional.—To reduce structural 
maintenance to a minimum (especially that 
relative to painting against rust and corro- 
sion) the various structural housings and 
floorings, tanks, silos, storage bins, and sumps 
are respectively and relevantly of brickwork 
and reinforced concrete. The use of steel is 
limited .o the immediate supports of plant 
and machinery, to the gantries (which have 
wooden walkways), to the upper walkways of 
grating in the mill and*the mill launder-covers 
on the floor, to the sumps for the mill 
effluents, the Brown tanks, and the lime- 


solution tank. 
(2) Instrumentation. 


This is extensive and 
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The centralized plant 


at East Rand Proprietary 


is described. 











includes the maximum use of automatic 
titration, weightometers, and weightographs 
and of alarm-and-trip systems. Centralized 
control and inspection panels are provided in 
both the screening-sorting-crushing section 
and in the administrative and control office 
section mentioned later. 


(3) Layout.—The compact layout provides 
ready and in most essential requirements 
immediate access to the various sections, 
especially from the administrative and control 
office section to those points where close 
supervision would most be wanted—namely, 
the crushing and screening circuits (which 
includes the sorting and reef-picking belts) 
and, more particularly, the mill and the 
filtering-precipitation-smelting circuits, which 
are housed under one roof, and the chemical 
mixing-dissolution and distributing circuits 
which flow from a single centralized point. 
The administrative and control offices are 
concentrated and housed in what is in effect 
a deep wall; these are arranged in tiers and 
provide an immediate view on both sides 
on the one of the milling section and on the 
other of the filtering-precipitation-smelting 
circuits—very much like a double-sided ship’s 
bridge. This office section also includes a 
visual and inspection set of control panels of 
the flow and its state through various sections 
of the plant. 


(4) Labour.—The operational labour com- 
plement is as follows :— 

(a) Screening-sorting-crushing section. This is 
operated on two 8-hr. shifts per day, two Europeans 
and 157 natives being employed per shift, including 
120 on sorting and 10 on reef-picking. The sorting 
rate will be relatively high owing to the longwall 
method of stoping and the mining of all ore in the 
stope in contrast with selective mining methods. 

(b) Milling sections. On the three 8-hr. shifts per 
day one European and six natives will be employed 
per shift. 

(c) Cvaniding-filtering-precipitation. On the three 
8-hr. shifts per day one European and 12 natives 
will be employed per shift. 

(d) Smelting. On one 8-hr. shift per day two 
Europeans and two natives will be employed. 
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ORE-TRAINS 
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(e) Administration and control. One European 
shift-boss per 8-hr. shift with one European reduc- 
tion officer, one European assistant reduction 
officer, two European technical assistants, one 
European clerk, and three natives. 


Screening-Sorting-Crushing Section 


Flow-sheet No. 1 illustrates the circuits of 
the section. All the heavy-duty main belts 
are equipped with tandem drives and con- 
stant-tension compensating pulleys. Im- 
mediately below the sorting belts are the 
return belts on to which the waste rock, 
sorted from the ore, gravitates through 
chutes. Waste-rock bins have been dispensed 


with. The waste rock is transferred to a 
cross-belt, from which reef is hand-picked. 
This belt is equipped with a scintillometer to 
indicate the approach of reef, which is 
additionally tested by the reef-pickers with 
hand-held Geiger counters. The reef so picked 
gravitates through chutes on to another 
cross-belt, which delivers to an incline belt 
feeding the coarse-ore bin. It is estimated 
that up to about 20% of the run-of-mine feed 
to the plant will be sorted and removed 
as waste rock and sold to crushed-stone 
contractors. 

In general the flow through the section 
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is continuous, the equipment and layout 
suggesting simplification of operations and 
control to a high degree. A visual inspection 
and control panel has been installed and is 


linked to an’ automatic alarm-and-trip 
system. The panel indicates the location of 
faults and blockage choking. 

The sunken transfer-bin to receive the ore 
discharged from the ore-trains has a draw-off 
tunnel equipped with 14 gravity chutes with 
ball-and-chain flow-control and adjustable 
discharge lips. These chutes are in line with 
the two draw-off chutes under the silo, which 
two chutes are equipped with Syntron electro- 
magnetic feeders. 

The flow-sheet shows that the reduction of 
the run-of-mine ore in this section of the gold 
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plant is carried to minus 3 in., which later 
may be reduced further to minus 3 in. This 
relatively high degree of reduction reflects the 
advanced performances and efficiencies of the 
modern crusher, screen, and conveyor equip- 
ment and is calculated to give a mill-feed 
permitting grinding in all-pebble mills. This 
suggests that group metallurgical policy and 
practice considers it more economic on present 
and predictable grounds to incur relatively 
higher costs in the crusher section to achieve 
relatively lower milling costs than would be 
possible in rod- or ball- or composite-load 
mills. The fine product delivered to the mill 
presents a greater grinding surface in the 
aggregate than would obviously be presented 
in a coarser feed. 
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As and when required a portion of the 
minus 8-in. plus 3-in. or the minus 3-in. plus 
1}-in. product will be diverted from the 
chutes at the end of the sorting belts on to 
the 36-in. belt for delivery to either of the 
two pebble silo banks at the mill. 

Water for the screen sprays is to be 
supplied from the mill tank and will be weakly 
cyanide (about 0-015°, NaCN) and alkaline 
(about 0-015°, CaO). A rubber-lined pump 
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will elevate the spiral classifier overflow to 
the hydrocyclone classifier in the section. 


Milling Section 
The circuits shown include eight large- 
diameter mills and are to be operated as four 
independent milling units. Each unit com- 
prises one primary and one secondary mill, 
with a common effluent steel sump mounted 
at floor level from which sump an 8-in. sand 
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pump elevates the pulp to a primary hydro- 
cyclone classifier. ‘Tis classifier is operated 
partly in closed circuit with both mills and 
partly in series with the secondary hydro- 
cyclone, the underflow from which gravitates 
to the secondary mill. The overflow from the 
secondary hydrocyclones constitutes the final 
mill product which is expected to run at 70%, 
minus 200 mesh Tyler. Each pair of units is 
served by a sub-surface sump fed by mesh- 
covered launders which collect pulp washings 
from the mill load dropped for relining or 
floor-washings at other times. Each sump is 
served by a 6-in. pump which delivers the 
washings to the mill effluent sumps, whence 
the washings are transferred back into 
circuit. Each primary mill is fed from a silo 
and a pebble-bin and with the crusher hydro- 
cyclone underflow, the circulating load con- 
sisting of a portion of the primary hydro- 
cyclone underflow. Each secondary mill is 
fed from a pebble-bin, the rest of the feed 
consisting of part of the primary hydro- 
cyclone underflow and the secondary hydro- 
cyclone underflow. The delivery of the 
pebbles from the bins is controlled in all 
cases by Syntron electromagnetic feeders and 
Williamson controllers. 

No provision is made for the removal and 
disposal of mill reject pebbles, as reduction of 
pebbles and crushed ore is to be carried to 
sizes permitting handling by the mill sump 
pumps and the hydrocyclone classifiers. The 
mills are fitted with flat liners and scoops, 
without lifter bars, to promote grinding by 
attrition. 

The mill solution will be maintained at an 
equivalent of about 0-015% CaO and will be 
weakly cyanide. 


Cyanide and Recovery Section 

The circuits of this section incorporate 
interesting installations new to South African 
gold metallurgical practice. Instead of sand 
clarifiers settling tanks are used in series with 
a bank of Stellar filters to clarify the pregnant 
filtrate from the rotary filters. The settling 
tanks are 70 ft. in diameter with conical 
bottoms and floating decanters. They func- 
tion partly as storage tanks and partly as 
preliminary clarifiers by normal settlement 
under gravity of the suspended solids. The 
solution is transferred through the decanters 
by 6-in. pumps to the four clarifying Stellar 
filters which can be operated manually or 
under full automatic control. This is effected 
on a timé-pressure basis in respect of the 
operating cycle of kieselguhr filter-bed forma- 
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tion, filtering, cut-out, the dropping of the 
filter-cake, and its discharge. 

Following the addition of zinc dust by a 
Paterson dry-feeder unit, and of the lead 
nitrate solution to form the Zn-Pb couple for 
the precipitation of the gold and silver, the 
precipitate is filtered off from the barren 
solution in another bank of four Stellar filters. 
Like the clarifying filters this second bank can 
also be operated manually or automatically. 

In test runs the Stellar filters have given 
outstanding results in the filtering cff of 
the precipitated gold-silver-zinc-lead slime. 
A barren filtrate assaying 0-001 dwt. a ton 
has been reported in the test runs against 
the operational average of about 0-02 dwt. 
from current installations. 

The filters installed in the gold plant are 
equipped to sample the effluent every 2 min. 
in a by-pass system by means of an opacity 
meter capable of detecting turbidity of the 
order of one part suspended matter per 
million of solution. On scanning turbidity 
in excess of that order the meter auto- 
matically shuts down the affected filter. The 
dropped cake is discharged into the storage 
vats, following which the slime precipitate is 
filtered off in the Johnson presses. 

In this installation the precious slime is 
manually handled only once—in the removal 
from the presses. A single-stage smelt is then 
conducted, without sintering or sulphuric 
acid treatment, at approximately daily in- 
tervals. This procedure provides very much 
greater security than the current conven- 
tional practice and gives the management the 
gold recovery at much shorter intervals than 
has so far been possible. This obviously 
facilitates closer statistical and general ad- 
ministrative control of operations throughout 
the mine and obviates that lock-up of gold 
and silver (and therefore of revenue) which 
is concomitant with Merrill precipitation units 
over relatively much longer periods. 


Synthetic Diamond Grit 

Further details concerning the manu- 
facture of synthetic diamond grit by De Beers 
Consolidated in South Africa have been 
released. The Diamond Research Labora- 
tory reports that the bond employed is a 
sintered metal powder, the diamond grit sizes 
employed being from 100u to 250u. Grinding 
wheels are made in metal, resinoid, or 
ceramic (vitreous) bonds, the grit sizes 
employed in this case ranging from 250pu 
to 44. 





Flotation Froth 


Level Detector 


J. H. Pownall, a.rs.M., B.Sc., A.M.1L.M.M. 


P. L. Palmer, B.sc. 


Work on the automatic control of mineral 
treatment processes in progress at Warren 
Spring Laboratory includes the development 
of sensing and control instruments. One new 
sensing device, an automatic froth or liquid 
level detector, has now passed laboratory 
tests successfully. The instrument, intended 
for installation in plants, will locate froth or 
liquid level in a tank and transmit an electrical 
signal, proportional to the level, to either a 
remote position or a controlling device which 
will regulate the level. 

The instrument, which is the subject of a 
patent application,! consists of two units—a 
detector head, mounted directly above the 
interface to be monitored, and a control 
unit which may be placed at some distance 
from the detector. The detector head contains 
a conducting probe and one or more potentio- 
meters driven by a single electric servo-motor. 
The probe, which makes contact with the 
froth or liquid, can be fitted with a specially- 
shaped tip to facilitate froth drainage and 
prevent deposition of solids. Tests with 

1 Provisional Patent Application No. 40229/1960. 


Fig. 1.— 
Level Detector 


in Operation. 





A description of new 
device now past 


the testing stage. 











heavily-loaded froths have shown that the 
the probe tends to clear itself of deposits 
of mineral from the froth. The control unit 
contains a pair of change-over contacts 
operated by an electronic relay circuit, 
power supplies, and, if required, a chart 


recorder. Fig. 1 shows the instrument fitted 
to a flotation cell; Fig. 2 shows a circuit 
diagram. 


Operation of the instrument depends upon 
the ability of many froths and liquids to 
conduct a small electric current. The probe 
unit and the bulk of the liquid or froth form a 
pair of contacts in an electrical circuit 
controlling the operation of the servo-motor. 
When the unit is switched on the motor 
moves the probe in the direction of the 
interface until contact is made. Then a small 
current flows in a circuit completed through 
the probe, the bulk of the liquid, and the 
control unit. This current is amplified and 
used to operate the relay which reverses the 
rotational direction of the motor; in turn, 


this moves the probe away from the interface. 
As soon as contact between the probe and 
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Fig. 2.—Circuit Diagram. 


interface is broken the relay again operates 
and the probe returns towards the interface. 
Under steady conditions the probe tip 
oscillates through a vertical distance of 
about ;4, in. The servo-motor is also coupled 
through reduction gearing to the wiper arms 
of one or more potentiometers which are used 
to regulate signals transmitted to a recorder 
and, if required, toa control mechanism. The 
range of travel of the probe will depend upon 
plant requirements but is normally in the 
range 3 in. to 6 in.; the usual rate of travel 
is 3 in. to 9 in. per min. 

The instrument has-been _ designed 
primarily as a froth level detector for 
flotation cells. When used for this purpose 
it is intended that the detector should operate 
a recorder at a central control point, or in a 
more elaborate system that it should form 
one of many inputs to a data scanner which 
would take action only when the level was 
found to be outside pre-set limits. If detectors 
were fitted to a large number of cells the 
operator’s attention would immediately be 
drawn by the scanner to any individual cell 
which was not maintaining the required 
froth level. The instrument could be used to 
control froth level by the regulation of a 
process variable such as the rate of frother 
addition to the flotgtion circuit. In addition 
to the measurement of froth height the 
instrument may be used to find the level in a 
container of any slightly-conducting liquid. 
Laboratory tests have shown that satisfactory 


operation may be achieved even if the liquid 
is once-distilled water. 

The instrument is simple in design and 
contains relatively few wearing parts, all of 
which are inexpensive and readily replaceable. 
It is expected that it would have a long 
working life and be a useful addition to the 
range of equipment required for the automa- 
tion of flotation processes. 

This work forms part of the programme of 
the Warren Spring Laboratory and is 
published by permission of the Director. 


United States Chromite 


Details regarding ore-dressing tests con- 
ducted by the United States Bureau of Mines 
on chromite specimens from three areas of the 
Pacific north-west are given in a Report of 
Investigations 5646, “‘ Flotation of Pacific 
Northwest Chromite Ores.’’ The research 
centred on flotation methods to recover the 
chromite from fine-grained disseminated ores 
which came from the John Day region of 
Grant County, Oregon, the Twin Sisters area 
of Skagit County, Washington, and the Mouat 
chromite deposit of south-central Montana. 
The Mouat ores are from what is known as 
the Stillwater complex, along the north flank 
of the Beartooth Mountain Range, which 
contains the largest known chromite deposits 
in the United States. 





Modern 
Computing Methods' 


T. L. Thomas, MB.E., Ph.D. 


Desk Calculating Machines 


These are the machines which are used 
most frequently by the mining engineer. 
Addition, subtraction, multiplication, and 
division can be carried out rapidly with 
little mental fatigue and the larger machines 
will work to ten significant figures. An 
excellent example of machine computation 
lies in the calculation of ore reserves and in 
the more general problem of mine valuation 
where logarithmic methods would be 
extremely tedious. 

All desk calculators possess the features 
illustrated in Figs. 9a and 9b which are 
described below :— 

(i) A Setting Register (SR) is combined 
with a Totals or Product Register (PR) and 
numbers are set into SR in the usual 
manner. When the operating handle is 
rotated once (this operation may be con- 
trollea electrically) the number in SR is 


1 Concluded from the November issue, p. 275. 
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transferred to PR. The Product Register 
is much larger in capacity than the Setting 
Register and one of these registers can be 
moved from side to side relative to the 
other; in Fig. 9a the right-hand or units 
column of the SR engages with the sixth 
window of the PR and the machine is in 
position six. In Fig. 9b the machine has 
been moved to position four. 

(ii) A third register called the Multiplier 
Register (MR) appears on all desk calcu- 
lators. It is combined with a_ Position 
Indicator which indicates the window in the 
MR (counting from the right) corresponding 
to the position of the machine (position six 
in Fig. 9a). The multiplier register counts 
the operations of the machine in the position 
indicated by the position indicator. Thus 
in Fig. 10a, with the machine in position six, 
if it is operated three times, MR indicates 3 
in window six and the number in SR (3821) 
is transferred three times into PR giving the 
result :— 


3,821 300,900 1,146,300,000 


| POSITION INDICATOR 
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Fig. 9b. 


“ 3821 ”’ has been added three times in the 
sixth position which is, in effect, multiplying 
by a six-figure number. If the machine is 
now moved to position four and it is operated 
seven times (Fig. 10 (b)), “ 3821” is trans- 
ferred seven times into PR in this position 
and MR indicates 7 in window four. PR 
shows the total of the two operations and the 
multiplication — 

3,821 x 307,000 = 1,173,047,000 
is indicated in the registers of the machine. 
In this manner any multiplication can be 
worked out. Having set the first number into 
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SR, the second number is entered into MR 
by moving the position indicator and 
operating the machine ;_ PR will then show 
the product of the two numbers. 

(ii) If two numbers are multiplied as 
described above the result is given in PR. 
If MR and SR are cancelled and another 
product entered into the machine without 
cancelling PR the sum of the two products 
will be found in PR and so on. In this 
manner a sum of products— 


P=axb+cxd +exf + ete. 
can be worked out directly on any desk 
calculator. This property is extremely 


important since in numerical work such 
formulae occur very frequently. 
Example 1 


1,328 articles at £5°28651 Total Cost 


MS fs », £10°31724 = £19253°385 
428 46 » £15°117365 | = £19,253 7. 8}. 


Example 2 


4-4 pennyweights over 6-5 in. | Total 

8-9 5-6 = 196-61 in. 
9-2 |) ee gs pennyweights 
4-1 9-3 


” 


(iv) In order that a product may be sub- 
tracted from PR the operating mechanism 
(the handle in Figs. 9a and 9b) can rotate in 
both directions and for this reason MR must 
count in both directions. For this purpose a 
lever is provided on most machines which 
reverses the direction of counting in MR. 
Some manufacturers, notably Brunsviga and 
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Facit, have made this operation automatic 
and MR counts in the direction specified by 
the first operation of the machine after MR 
has been cancelled—this is a most helpful 
feature—and an indicator is provided to 
show the chosen direction. 

(v) Since products can be deducted from a 
total in PR it is clear that the final result of 
a series of operations can be positive or 
negative. To illustrate this consider the 
simplest case when PR is initially zero and 
a product of two numbers is multiplied 
negatively on the machine. 

Enter the first number (81257) into SR 
and set MR to count negatively. Turn the 
second number (4872) into MR, using the 
position indicator and operating handle 
(as already described). The result will now 
be found in PR as follows :— 





00004872 MR (negative) 
00081257 SR 
9999999604115896 PR (negative) 
A 
| 
Bridge 
of nines 


and we see that negative numbers appear 
as complements. In order to obtain the 
numerical negative value each digit is 
subtracted from 9, except the last non-zero 
digit which is subtracted from 10, thus— 


0000000395884 104—-negative 


is the correct numerical result. (See ‘‘ Adding 
Machines ’’). 

When PR changes from positive or zero 
to negative tens transmission takes place 
right across the product register to form what 
is known as the “ bridge of nines”’ which 
indicates that a negative or complementary 
number is being built up. The complete 
bridge of nines appears or disappears only 
when PR passes through zero and on many 
hand-operated machines this is further 
indicated by the ringing of a bell. 

This method of displaying negative 
numbers may appear to be rather awkward 
but it is in fact a most important feature of 
machine computing. Suppose a number 
A (31428, say) is first entered positively into 
PR and another number B (74136, say) is 
then entered negatively, the bridge of nines 
will be formed only if B is greater than A, 
as in the above example. In this manner the 
machine will compare two numbers and 
decide automatically which is the greater—a 
very simple decision, but one which is at the 
root of all automatic computing. 


MAGAZINE 


(vi) By setting the divisor into PR and 
the dividend into SR division can be 
performed on any desk calculator by reducing 
PR to zero using the bridge of nines to 
indicate when zero is passed. Automatic 
division, which is built into almost all electric 
calculators, is the simplest example of a 
machine choosing between two_ possible 
programmes and following a sequence which 
cannot be specified before the problem starts. 
Consider, for example, the following situation 
when the numbers to be divided have been 
entered into the machine :— 

| Position 6 

00000000 MR. (Counting negatively) 

0001486 2 SR.—Dividend 

00037765000 0 0O—PR.—Divisor 
When the division bar is depressed the 
machine makes an unknown number of turns 
backwards until P.R. passes through zero :— 

Position 6 
00300000 MR. 

switch 00014862SR. 

> 9999999317900000 PR. 


When the left-hand nine of the bridge is 
formed it operates a switch causing the 
machine first to stop and then to take one 
turn forwards :— 

| Position 6 
00200000 MR. 
00014862 SR. 

0000000804100000 PR. 


The position indicator is now moved to the 
next position (5, in this example) 
| Position 5 
00200000 MR. 
00014862 SR. 
0000000804100000 PR. 


and the machine continues to rotate back- 
wards until zero is passed in this new position 
and so on. It should be noted that when the 
machine is required to make a decision it is 
impossible to state at the beginning of the 
problem how many turns the machine will 
make in each position. This example is 
given in detail since it illustrates the process 
of “‘ thinking ”’ in digital computing which in 
a large computer can lead to such remarkable 
results. 

All desk calculators will carry out the basic 
operations described above, so that addition, 
subtraction, multiplication, division, and the 
addition of a sum of products are all carried 
out directly without the necessity for writing 
down intermediate results. The potential 


user will find a large number of machines 
available each with its own particular 
features and the following classification is 
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intended to cover the more important of 
these. 

Setting Registers——The three basic types 
have already been described (see ‘‘ Basic Com- 
ponents of a Calculating Machine ’’) and they 
are all used on desk calculators. 

The lever type illustrated in Figs. 11 and 16 
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Fig. 11. 


is compact and flexible and it is still used on 
special machines like the Brunsviga twin or 
triplet and the Curta, where size is of great 
importance. Lever set machines are also 
cheaper. 

The keyboard type illustrated in Figs. 12, 
13, and 14 is very popular in America and is 
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Fig. 13. 


flexible in that entries are easily correctec 
and the setting register can be altered during 
the course of a calculation. Non-decimal 
quantities—such as, pounds, shillings, and 
pence, or hours, minutes, and seconds—can 
also be dealt with rather better than with 
other types. 

The ten-key register illustrated in Fig. 15 
is increasing in popularity. It is very suitable 
for rapid entry by touch, but it has the 
disadvantage that a number once entered 
must be removed before it can be altered or 
corrected. 

Capacity.—The capacity of a machine is 
given by writing down the number of digits 
which can be entered into each of the three 
registers, thus :— 

otk Ph, + ( = Eight significant figures) 
In general if half the number of windows in 
the product register is taken this will give 
the number of significant figures to which 
the machine is capable of working. 

A setting register with at least ten places 
is very useful, since it is then sufficiently 
large for it to be split into two or more 
sections, an operating device which can be 
used in many ways, but apart from this 
six or seven significant figures are sufficient 
for most purposes and a capacity of 
10 x 8 x 13 ( = six significant figures) will 
meet most requirements. 

The largest capacity normally available is 
10 x 10 x 20 (=ten significant figures) 


MAGAZINE 





and very few problems are met which utilize 
this to its full extent. Nevertheless, large- 
capacity machines are very popular since the 
setting up of any problem requires very little 
thought—decimal points, for example, can 


_ be set up permanently for all calculations. 


Manual or Electrical Operation.—Hand- 
operated machines are cheap, robust, reliable, 
portable, and require no ‘power supply 
(see Figs. 11, 12, and 16).  Electrically- 
operated machines require less physical effort 
and many special devices are incorporated 
designed for specific tasks. 

In the hands of skilled computers the 
actual rate of calculation is not very different 
and in a number of instances the hand- 
operated machine is faster than its electrical 
counterpart, but for lengthy routine opera- 
tions the electrical machine reduces physical 
and mental labour. 

The potential user should not be over- 
impressed by a spectacular array of control 
buttons. The correct method of selecting a 
machine is to arrange for a representative 
demonstration by skilled operators who can 
point out any special features which may 
assist in the solution of a particular problem. 
Reputable manufacturers will always supply 
the machine in their range most suitable for 
the job in hand and for this reason full 
details of what is required should be supplied, 
if possible, several weeks before the 
demonstration. 

Transfer.—This important feature is now 
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becoming standard on more and more 
machines and all those illustrated in Figs. 
11 to 15 possess it. The automatic transfer 
of numbers from one register to another is 
extremely useful, but by far the most impor- 
tant transfer is from product register to 
setting register since the following additional 
operations are then available. 

(a) A negative or debit amount, which is 
displayed as a complement can be transferred 
from PR to SR and re-entered negatively 
into PR, thus enabling the operator to read 
out directly the correct negative result. 

(5) By transferring a product “ a.b.”” from 
PR to SR, this amount can now be 
multiplied by “‘c,” thus giving a result 
a. b. c, and so on. In this manner the product 
of any number of factors can be formed. 


Example. 
(1+2345)2 x (1-8367)® = 9-4427 


In addition to the above transfer the 
machine illustrated in Fig. 14 has transfer 
from PR to storage and from storage to 
PR. The machine in Fig. 15 has transfer 
from PR to SR and from MR to SR. 

Storage.—This is another important feature 
which is available in various forms on the 
machines illustrated in Figs. 11 to 14. 
Enormous storage capacity combined with 
transfer is the main secret of digital com- 
puters and although storage space in desk 
machines is usually very limited, it is 





surprising how many calculations are simpli- 
fied if a single storage register is available. 
It should be possible to transfer results from 
storage to PR or SR and the machines in 
Figs. 11, 12, and 14, possess this feature. 

Automatic Multiplication.—This is avail- 
able on a number of electric machines in two 
forms : 

(a) The first number is set into SR in the 
usual manner. The second number is fed, 
a digit at a time, into a separate keyboard. 
As each digit is entered, the machine makes 
the number of operations indicated by the 
digit and moves the carriage in readiness for 
the next instruction. In this way multi- 
plication is complete as soon as the second 
number has been entered. Without a doubt 
this is the fastest method of automatic 
multiplication and it is incorporated into 
into certain Diehl (Fig. 14) and Marchant 
machines. 

(b) The two numbers to be multiplied are 
entered into two registers and the start 
button is depressed after which the machine 
will complete the multiplication auto- 
matically. Although the method is slower 
it is extremely popular and most automatic 
systems operate in this way. Although two 
separate registers are required entry of the 
two numbers may be v7a a single keyboard as 
in the Monroe (Fig. 13). 

Automatic Division.—This is available on 
almost all electric machines and the principle 





Fig. 14. 
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employed has already been explained. The 
hand-operated Madas 10 R (Fig. 12) is 
unusual in possessing automatic division, 
and the Diehl (Fig. 14) employs a slight 
variation of the usual system which increases 
the rate of operation by about 20°,. 


Special Features 

Many other special operating features are 
available especially on electric machines 
and the most important of them are described 
in the following paragraphs :— 

Double Product Register.—Products can be 
entered positively or negatively into a 
second product register, while they are being 
built up in the normal product register. In 
this manner the second PR can be used for 
storage purposes. Transfer from this register 
is not provided on existing machines 
(Fig. 13). 

Double Multiplier Register.—One of these 
registers can be employed to sum multipliers 
(Fig. 13). 

Automatic Squaring.—Very useful in 
statistics since a sum of squares can be 
formed faster than on any other type of 
machine. 

Automatic Tabulation.—The machine 
returns to a selected position after each 
calculation in readiness for the immediate 
entry of the next pair of numbers. 

Non-Repeat Key.—When this is depressed 
the keyboard clears after each operation of 
the machine. The addition or subtraction of 
numbers is simplified when a non-repeat key 
is available. 

Automatic Entry of Dividend.—A dividend 
is transferred from the keyboard to a suitable 
position in PR, while MR and SR are cleared. 

Automatic Clearing of Registers —After 
completing a multiplication, for example, 
MR and PR are cleared and the machine 
returns to position one: Other forms of 
automatic clearance are also available. 

Automatic Square Roots.—One make of 
calculating machine (Friden) has built into it 
a programme for the calculation of square 
roots. 

Product Countery.—When a large number 
of products is being summed it is useful to 
know at any stage how many have been en- 
tered. The product counter provides this 
information. 

Independent Entry into Registers.—It is 
often useful to be able to enter numbers into 
registers other than the setting register 
without operating the calculator. This is 
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possible on a number of machines (Figs. 11, 
12, and 14). 


Special-Purpose Machines 


The twin and triplet Brunsviga calculators 
were designed especially for surveying and 
photogrammetry. They consist of two or 
more standard machines linked together. 
The triplet can also be used to work out 
numerical results with imaginary numbers. 
The Curta calculator is special only by reason 
of its small size: The Model II which can be 
carried in a coat pocket and is held in the 
hand has a capacity of 11 « 8 x 15 (Fig. 16). 

Almost all the features described above 
are incorporated into a new Archimedes 
Diehl machine introduced early in 1960. 
In addition to two storage registers and four 
transfers the machine will work out any 
integral power (including squares) auto- 
matically. This is most useful in valuation 
problems when an unusual rate of interest is 
being employed. 


Punched-Card Equipment 


Consider an ordinary well-shuffled pack of 
52 playing cards. The labour involved in 
arranging them into their correct numerical 
sequence is quite considerable. Sorting prob- 
lems of this kind appear in science and 
industry in many forms—indexing and filing 
and statistical analysis, for example, all 
present problems of sorting which if carried 
out manually would be costly, tedious, and 
time consuming. The ability to sort packs of 
cards which have been suitably punched is 
one of the chief tools available in the punched- 
card system. 

Fig. 17 shows a card divided into ten rows 
numbered 0 to 9 and twenty columns 
numbered 1 to 20. It is possible to punch a 
hole into any one of the ten positions in any 
column and in Fig. 17 a hole has been 
punched in row 3 col. 3, row 5 col. 5, and 
row 1 col. 7. By punching holes in this 
manner each column can be used to represent 
any digit 0 to 9. Thus, using the first six 
columns, if we punch holes as follows :— 
Column 123456 
Row No.5 809 26 (Holes are punched in these 


rows) then the six figure number 
580926 


is represented on the first six columns of the 
card. 

The sorting device accepts the cards one 
at a time and the sorting process operates on 
one selected column. Suppose, for example, 























column five is chosen: The card is accepted 
and an electrical (or mechanical) feeling 
system makes contact only in the row in 
column five where a hole has been punched 
and the card is delivered to a collecting 
position corresponding to the number of the 
row punched. Thus in Fig. 17 the card would 
be delivered to the fifth collecting position 
and in the example given above the card 
would be delivered to the second collecting 
position. The cards pass through the machine 
at a rate of about 5,000 an hour and after one 
sorting operation in column five all the cards 
with a hole punched in the zero row will be 
collected together and so on. All the cards 
in any one position can easily be checked, 
since, when stacked, a rod can be passed 
through the common punched hole. A sorting 
machine is illustrated in Fig. 18 where the 
collecting positions can be seen clearly. 
If required the machine will collect cards in 
one position only, all other cards being 
discarded. 

If the first five columns (say) of a card are 
used for punching a reference number then 
the sorting machine will enable a pack of 
such cards to be arranged in order in the 
following manner :— 

The pack is first sorted in the first column 
and all the ten resulting piles are arranged in 
order. This re-arranged pack is then sorted 
on the second column and the same process is 
continued for the five columns, when the 
whole pack will be in numerical sequence. 
By collecting in one position any card or 
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group of cards in the pack can be located 
automatically in a somewhat similar fashion. 

In order to make full use of the sorting 
technique described the columns of the card 
not used for reference purposes are used for 
storing numerical and other information 
relating to the reference number. In payroll 
applications, for example, the reference 
number would refer to an employee and the 
remaining columns, split into groups or 
fields, would give information, numerical and 
otherwise, referring to the employee. Several 
machines are available for processing this 
information and the more important of these 
are given below. 

Punch.—Cards used in practice would have 
possibly 80 columns and the punch is used to 
enter data on the card by punching holes as 
already described. A ten-key setting register 
is employed (see Fig. 3). A digit is entered 
into any row by depressing the corresponding 
key. This causes the hole to be punched in 
the correct position and the card moves on to 
the next column. 

For sterling calculations the numbers ten 
and eleven are required separately and two 
additional rows appear on each card which 
are used for this purpose. Furthermore, by 
punching two holes in a column following a 
suitable code, the letters of the alphabet can 
be represented and the keyboard of a punch 
contains keys for entering all these items. 

Verifier.—It is imperative that information 
is entered correctly into a card. When a pack 
of cards has been punched it is passed to the 
verifier, where the entries are made on an 
identical keyboard ; if any entry does not 
agree the card concerned is rejected. All 
cards passed by the verifier receive a special 
punch without which they will not be 
accepted in other machines. 

Interpreter—It is easy to read off the 
information contained on a card, since the 
code employed even for letters of the alphabet 
can be committed to memory. The inter- 
preter, however, accepts each card and 
prints the information it contains in one line 
across the top of the card. This is most 
useful when a particular card is referred to 
manually. 

Sorter.—This is the machine whose purpose 
has already been described above which 
carries out the sorting operation. 

Collator.—This machine accepts two packs 
of cards which have already been sorted 
and it will merge these into a single pack in 
numerical sequence. This feature can be 
utilized to solve many problems. 


Reproducer—The reproducer punches a 
duplicate pack of cards from an original 
pack. It will also produce several copies, if 
required, of a single master card. 

Printer and Tabulator—This machine 
accepts a card and it prints the information 
contained on the card in one line on a roll of 
paper. If required only the information 
contained in selected columns or groups of 
columns will be printed. In addition the 
tabulator contains a number of totals 
registers each of which will accept figures 
from any group of columns and, as in any 
adding machine, will form a progressive total. 
In this manner all the facilities found on 
adding listing machines are available in the 
punched-card systems. Any set of totals 
can be printed, either at regular intervals or 
at the end of an operation, so that sub-totals 
and grand totals are printed automatically. 

Calculating Punches.—Consider a_ card 
containing two numbers punched into two 
groups of columns. The calculating punch 
will accept this card, carry out a sequence of 
arithmetical operations on the numbers (multi- 
plication, division, addition, subtraction, 
etc.), and punch the result either on another 
section of the same card or on another card. 
Calculating punches are indeed small-capacity 
digital computers and the above example is 
only illustrative of what can be done. In 
fact almost all digital computers will accept 
information from punched cards and will 
punch results (including reference numbers) 
into other cards so that punched-card systems 
can utilize all the remarkable properties of 
digital computers and conversely. 

Using the machines described a powerful 
system is available which has been used 
extensively in banking, insurance, accounting 
and in head offices throughout industry. 
For firms unable to afford all the equipment 
Data Processing Centres are to be found in 
all large cities, which will carry out the 
necessary work. Many firms punch their own 
cards and send them for processing to the 
centre. Many scientific problems can also be 
programmed on punched cards. 

Punched cards are now recognized as a 
stable and permanent method of storing 
records and new machines are continually 
being produced by means of which data can 
be transferred to or from cards—e.g., one 





€.2., 
machine takes cartesian co-ordinates from a 
punched card and automatically plots the 
point on a sheet of paper. In this manner 
curves of any description can be plotted. 
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Fig. 17. 








Another machine takes accurate measure- 
ments from an aerial photograph and punches 
the results directly on to a card in readiness 
for further processing. 


Digital Computers 

The main principles employed in digital 
computing have already been explained and 
15 years ago it would have seemed unlikely 
that a further spectacular advance was 
possible. Indeed the first digital computer 
was electro-mechanical rather than electronic 
and its rate of operation was not very much 
faster than some of the machines already 
described. This machine was the Harvard 
I.B.M. Calculator of 1946. The first com- 
puters were used purely for scientific purposes 
and their application to the solution of 
industrial problems did not become wide- 
spread until 1956. Nevertheless a revolution 
is now taking place and, commencing with 
large industries, new techniques are being 
introduced. The reasons for these changes 
are as follows :— 

(i) By using electronic impulses instead of 
mechanical gears the rate of operation has 
been increased by a factor of several thousand. 
The time taken for an operation is measured 
in microseconds—+.e., millionths of a second. 

(ii) Almost unlimited storage space is 
available where data of any kind can be 
stored. This data is easily accessible at any 
time and it can be altered or brought up to 
date. 

One of the burdens borne by industry and 
commerce at the present time is the main- 
tenance and upkeep of extensive files and 
records. 


punched cards are now recognized as a 
reliable method of filing information. This 


The punched-card system was 
introduced to simplify this problem and 


is not the case yet with storage systems, 
mainly magnetic, used in digital computers, 
but this is because teething troubles have still 
to be overcome and insufficient time has 
elapsed to prove the efficiency of the various 
systems. In due course the need for external 
files and records will diminish and the 
compact storage of information on magnetic 
tapes or discs or in some other form, will 
become acceptable. This data can be sorted 
by the computer; summaries of selected 
items can be prepared and printed out and 
soon. In this manner space will be saved and 
not only will the drudgery of manual filing be 





Fig. 18. 
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Fig. 19. 





eliminated but classifications and summaries 
will be available up to date and on request. 

(ii) All internal operations are carried out 
quite automatically without human interven- 
tion of any kind. Any problem resolves itself 
into a few basic operations which are repeated 
many times and the machine will follow 
automatically a sequence of such operations 
of any length from the initial stage of 
accepting the data to the final stage of 
printing out the result. 

(iv) In addition to following a sequence of 
operations the machine can at any stage 
choose between two such sequences A and B ; 
notice that the sequences A and B must be 
known beforehand, the machine can only 
choose between them. The choice is made by 
subtracting two numbers (calculated by the 
machine) ; if the result is positive A is 
chosen and, if negative, B is chosen (see 
“‘ Desk Calculating Machines’’ above). 

Arranging a given problem into a sequence 
of basic operations, with a choice of two 
predetermined routes at various stages of the 
calculation, is termed programming and this 
is the art of digital computing. A programme 
for a problem occupying a few seconds may 
take months to prepare, but once prepared 
it can always be utilized. Manufacturers of 
digital computers will have available 
extensive libraries of programmes already 
worked out and these are of great value 
when tackling new problems, since many of 
the commonly-occurring difficulties will 
already have been solved. Notice that the 
programmer must prepare every possible 
sequence of operations beforehand and the 
machine must be given a rule for choosing 
between route A and route B at any point. 
Thus all the machine will do is select the 
correct route through a problem and, although 
this route may not be known initially, the 
programmer must prepare for every alterna- 
tive. The programming of division on a desk 
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calculator has been described briefly. When 
a problem is studied it is surprising how it 
can be reduced to the terms described. 

A brief description is given below of each 
of the five component sections of a modern 
digital computer. 

Input.—Data, from the outside . world 
must be presented to the computer for 
processing and input devices, of which there 
are four main types, are for this purpose. 

(a) Keyboard.—A keyboard can be em- 
ployed to present information to the 
computer. The information is typed by the 
operator of the keyboard and may consist of 
letters and numbers, so for this reason the 
numerical portion of the board will be of 
the ten-key pattern. The information from 
the keyboard is usually transferred to paper 
tape, magnetic tape, or punched cards before 
it is utilized by the computer. 

(b) Paper Tape.—A binary number with 
seven places can be used to record any 
decimal number up to 127 (see ‘Scales of 
Notation ’’) since— 





1111111 (binary) = 127 (decimal). 


Thus 127 characters can be coded by using a 
seven-figure binary number and in this 
manner the letters of the alphabet, the 
digits 0 to 9, and several other symbols are 
represented. A roll of paper (Fig. 19) is 
punched with holes as shown and it is fed 
into the computer a column at a time where 
a scanner senses the positions of the punched 
holes and interprets the character which is to 
be read into the computer. 

(c) Punched Cards.—Most modern com- 
puters will accept data automatically from 
punched cards. 

(d) Magnetic Tape. 





A magnetic tape can 


be coded in a similar manner to paper tape 
(where a hole is punched in paper tape the 
magnetic tape would be magnetized). As 
stated above by using seven positions it is 
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possible to code 127 characters and this is 
more than is required for normal usage. 
The extra positions are used for checking 
purposes and the code adopted makes it 
possible to check each symbol as it is entered 
into the computer. 

Information can be stored very compactly 
on a magnetic tape and this information is 
read into the computer faster than by any 
of the previous methods. A fair-sized novel, 
for example, could be read in a few minutes 
and a reel of tape could contain all the data 
required for making out a large payroll. 

Magnetic tape is also very useful for the 
operations of sorting and collating already 
mentioned and these processes are carried 
out even more rapidly than with punched 
cards. 

The disadvantages of magnetic tape are : 
(i) It is expensive and (ii) paper tape and 
punched cards are accepted in business and 
industry as satisfactory permanent records. 
The situation regarding magnetic tape is still 
rather uncertain mainly because insufficient 
time has yet elapsed for the complete 
reliability of the system to be proved. 

(iii) Information stored on punched cards 
is available for visible inspection. A single 
card can be removed from a file for inspection 
and alteration or replacement if necessary. 
Tapes are not so convenient from this point of 
view and the information stored on magnetic 
tape cannot be read visually. 
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Storage.—It has already been pointed out 
how much the power of a desk calculator is 
increased by the addition of a single storage 
position with automatic transfer to the 
keyboard. The punched-card system owes 
much of its effectiveness to the fact that the 
punched cards may be regarded as an efficient 
and almost unlimited store for data. Any 
item stored can be traced rapidly and 
automatically and printed out or transferred 
to some other location. 

Punched cards can be used for storage by 
digital computers, but many other systems 
have been developed, mainly magnetic. 
A store consists of a large number of similar 
positions where numerical data is entered ; 
each position is numbered so that it can be 
traced automatically and the data transferred 
to any other location in the machine. 

Some storage systems require to be almost 
unlimited in size and these are usually 
external to the digital computer in the form 
of magnetic tapes or discs. Any item in the 
store is readily accessible, but a position in 
the middle of a tape, for example, requires a 
few seconds before it is available to the 
computer. 

Most computers have one or more internal 
stores from which items can be available in 
milli- or even microseconds and such stores 
can contain several thousand eight- or nine- 
figure decimal numbers. These stores are 
essential for the intermediate storage of 
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numbers or information during the course of a 
problem. Magnetic drums revolving at high 
speed have been used extensively for this 
purpose and even more rapid access to 
information is possible by storing the binary 
symbols in magnetic cores, many thousands 
of which are assembled together and inter- 
connected by wires. This latter system is 
now replacing the revolving drums. 

The Arithmetical Unit.—in principle the 
arithmetical unit behaves like a desk calcu- 
lator but at electronic speed. Information is 
accepted from store, numbers are added, 
subtracted, multiplied or divided, and the 
answer is returned to a selected position in 
store. The operation of the arithmetical unit 
is completely automatic. 

The Control Unit.—This is the “ brain ”’ 
of the computer. In most modern machines 
the control unit reads numbers from storage 
and interprets them as instructions. For 
example :— 

11 1986 1989 


(i) The first two digits of this number 
represent the instruction to be obeyed. 

(ii) The next four digits represent the 
storage position (called the address) where 
the number referred to in the instructions is 
located. Thus instruction No. 11 may mean 
“Transfer the number in storage to the 
multiplier register of the arithmetical unit.” 
The computer will then carry out this 
transfer for the number in storage position 
1936. 

(ii) The last four digits represent the 
address in store of the next instruction. In 
this manner the control unit obeys an 
instruction and then proceeds to the next 
instruction and so on. 

The example given represents one method 
of control; there are other similar methods. 
By utilizing computing techniques already 
described the control unit can govern the 
computation of any problem in the following 
manner :— 

(a) The control unit obeys a_ limited 
number of commands basic to the computer. 
The programmer arranges these in a definite 
sequence and they are set as numbers into 
storage positions. The basic commands are 
required to control input, output, storage, 
and the arithmetical unit; about twenty 
commands are sufficient for this purpose. 

(6) If at the end of a sequence of instruc- 
tions the control unit is returned to the first 
instruction the computer will now repeat the 
sequence and this will go on indefinitely. 
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In this manner the machine works out a loop 
of instructions and since the data received 
from input will differ for each loop the same 
calculation or formula can be worked out 
repeatedly and the answers printed out, 
this being one example of the use of a loop. 

(c) At the end of a sequence of instructions 
the control unit will choose one of two new 
sequences depending upon the sign + or — of 
a number in a selected storage position. 
Suppose, for example, we require the com- 
puter to traverse a loop 50 times. The 
number 50 is set into the given storage 
position and at the end of each traverse of 
the sequence of instructions this number is 
reduced by unity. The machine will now 
repeat the loop only if the number in this 
position is positive ; otherwise it follows the 
alternative sequence which could be an 
instruction to stop. In this manner the 
computer would calculate a given sequence 
50 times and then stop. 

(d) Since an instruction is simply a number 
in storage the computer can be instructed to 
alter a number in such a storage position. 
Thus the sequence of instructions can be 
modified, if necessary, during the course of a 
calculation. 

Output.—Magnetic tape, paper tape, and 
punched cards can all be used as outputs 
from a digital computer. In addition results 
can be typed directly by utilizing a printing 
device such as an electric typewriter operated 
by paper tape. The rate at which results 
can be printed is limited by mechanical 
considerations and considerable research is 
being devoted to the problem of building 
high-speed outputs. Fig. 20 shows a modern 
digital computer of medium size. 


Prospects 


No spectacular advance is to be expected 
in the design of adding machines and desk 
calculators, although improvements in detail 
will occur. Printing calculators, combining 
the advantages of both adding listers and 
desk calculators, can be developed still further, 
but any advanced design will encroach into 
fields which will be covered by the smaller 
digital computers. The feature of transfer 
discussed here will be standardized on almost 
all machines and even now most manu- 
facturers provide at least one model with 
transfer. 

The use of computer storage for the 
permanent recording of all information is 
undoubtedly a possibility of the future. 
Such information is easily accessible and 
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complicated analyses normally requiring 
weeks or months can be available on request. 
Large computers are already being purchased 
for the exclusive use of big organizations 
and smaller machines are now becceming 
available for firms with insufficient work to 
occupy a large machine but who wish to be 
independent of Data Processing Centres. 
The volume of information is now so great 
that even the task of preparing it for the 
computer is a major operation. For this 
reason research is proceeding on methods 


of preparing original records in a form which 
can be read immediately by machine. In a 
bank, for example, it would be ideal if 
cheques, once written, could be bundled 
together and fed to a machine for further 
processing. This would require a machine 
to read handwriting and some co-operation 
by the original writers would be necessary 
before such a system could be made fool- 
proof. The problem of checking signatures is 
also one which will remain in the hands of 
human operators for some time. 





Sinking Record at 
Hartebeestfontein 


In what is probably the second last major 
sinking effort in its lease area—No. 4 Shaft 
in the south-western section—Hartebeestfon- 
tein Gold Mining Co., Ltd., established a 
new world sinking record of 1,106 ft. during 
October. In traversing 721 ft. of pre-cemen- 
tated dolomite and bands of shale and chert 
and 385 ft. of lava the depth of the shaft 
was advanced from 799 ft. to 1,905 ft. and 
3,000 cu. ft. of rock was excavated for a trans- 
former station over the 31-day month. 

The shaft, which has an excavated diameter 
of 26 ft. and a lined diameter of 24 ft., is 
expected to be sunk another 2,000 ft. or so 
by the year-end ; it should reach the level 
of the connecting twin-haulage being driven 
from the No. 2 Shaft system—about 7,900 ft. 
to the north-east—at 6,400 ft. and then inter- 
sect the Vaal Reef at about 6,600 ft. by about 
mid-1961. No. 4 will be an all-purpose shaft 
for hoisting men and materials as well as rock 
and ore and will be downcast for ventilation. 
Four operating compartments and one service 
compartment will be provided. 

With the completion of sinking and con- 
current lining, and then subsequently of 
equipping, the mine will be served by four 
shaft systems : No. 1 in the relatively shallow 
south-eastern section; No. 2, which about 
6,900 ft. north-west from No. 1 includes a 
vertical and sub-vertical component, serves 
the deeper central-north section and from 
which the connecting 29 Level twin-haulage 
is being driven to No. 4; No. 3, which about 
2,600 ft. east of the No. 2 system is facili- 
tating development of the north-eastern sec- 
tion, and No. 4 in the south-western section 
about 7,900 ft. south-west of No. 2. The 
expected fifth major shaft will probably be 

sited, if anywhere, in the western or north- 





western section to facilitate operations there 
as well as exploratory development into the 
extreme eastern section of the Zandpan mine 
immediately to the west of the Hartebeest- 
fontein property. 

After the commissioning of No. 4 Shaft, 
probably in the earlier part of 1962, it is 
expected that the milling rate will be advan- 
ced further well into the range of 130,000 tons 
to 160,000 tons a month, if not higher. Over 








No. 4 Shaft Headframe. 





350 THE MINING MAGAZINE 


Personalities 

at the Mine : 

From left to right, 
G. de Villiers (Gen. 
Manager), M. D. 
Erasmus (Master 
Sinker), M. Tucker 
(Sinking Superin- 
tendent), D. Deacon 
(Asst. Manager). 


the four months to the end of October the 
monthly average milling rate was slightly less 
than 120,000 tons. Present indications are 
that the mining of ore in the south-western 
section will boost the tonnage milled rather 
than the mill grade and yield, which should 
not be materially affected. The question of 
any effect on the mill grade would be of more 
speculative interest were the western section 
of the lease area to the north of No. 4 Shaft 
to be developed in the immediate future. In 
that section bore-hole results of 602 in.-dwt., 
714 in.-dwt., and 15,317 in.-dwt. were an- 
nounced early this year. If these high values 
persist over a significant area the average 
mine grade would be raised very markedly— 
perhaps as high as the 750-in.-dwt. to 1,550- 
in.-dwt. range. This, however, is the more 
distant prospect. Furthermore, the considera- 
tion of fault enrichment in the values men- 
tioned above cannot altogether be excluded. 
Consequently for the immediate future ex- 
pectations of grade are based on the bore-hole 
grade range of 245 in.-dwt. to 385 in.-dwt. 
with a payability range of 50% to 100%. 
At June 30, 1960, the ore-reserve grade was 
8-92 dwt. over 37-8 in. or 337-2 in.-dwt. 


Sinking Operations. 


The shaft headframe is of reinforced 
concrete, 142 ft. high to the sheave platform 
and has an internal diameter of 36 ft. The 
two permanent 5,145-h.p. double-drum hoists 
have already been installed in opposed posi- 
tions on each side of the shaft, but for sinking 





they were commissioned for single-drum 
operation. The service hoist is 2,300 h.p. In 
addition there is the 200-h.p. four-drum stage 
hoist. 


Labour.—Whites 54 and natives 551. 

Shaft.—Excavated diameter 26 ft. and lined dia- 
meter 24 ft. 

Data, October. 

Feet sunk, 1,106. 

Tons excavated per ft. advanced, about 44. 

Tons excavated per day, 1,861 on a 42-ft. sink. 

Lining ; shuttering-lift, 30 ft. at 2 ft. per hr. 
Concrete placed, 150 tons per lift. 

Galloway-stage, 60 ft. high. Weight, 90 tons, 
including air-operated cactus-type grab equipment ; 
three main-decks and six cat-walks ; four suspen- 
sion ropes, doubled around stage sheaves to make 
eight; 14-in. diameter. Grab, 30 cu. ft. with a 
cleaning capacity of 300 tons per hr. of broken rock. 

Kibbles, 14-ton, two in use, suspended on single 
24-in. ropes. 

Sinking round, 104 by 1-75-in. holes per round. 
Depth of holes, 8-75 ft. and 10 ft. Rock-drills, 30, 
with tungsten-carbide tipped drill steel. Electric 
detonation. Multi-cycle operation. Best sinking 
cycle, 4-25 hr. Tons loaded per hr., best 322, 
average 280. 

Other Shaft Equipment.—Eleven service columns 
comprising two 34-in. ventilation ducts, two 6-in. 
concrete pipes to stage distributor, two 8-in. com- 
pressed-air pipes, four cementation pipes, and one 
2-in. water pipe. 

Geneval.—85,000 tons of air were circulated for 
ventilation during October and in the same period 
50 tons of explosives were consumed. The 721 ft. 
of dolomite traversed had been pre-cementated ; 
103,000 pockets of cement, slag, and slime were 
injected in pre-cementation operations. No water 
was encountered during sinking. However, sinking 
in the dolomite was hampered by the interbedded 
shale layers and chert bands. 
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Ore-Dressing Notes 


(18) Handling. 
New Belt Construction 


Now marketed in America is a new type 
of conveyor-belt for which it is claimed that 
the troughing idlers can be set at 45° through 
design which avoids the risk of ply separation 
at the hinge line between the centre roll and 
the steeply set side rolls. For a given width 
of belt greater carrying capacity would be 
assured with 45° troughing instead of the 
usual 20° and since a narrower belt thus gives 
this (claimed at 25°, by the makers) initial 
cost is lower. A further claim is that since 
the major cause of wear is abrasion at loading 
point in an otherwise properly maintained 
belt increase of depth of load reduces the area 
of contact between the belt and that load. 
Centring of the load is also better with the 
steeper sides. The manufacturers warn that 
at this time the belt is not suitable for hot 
materials and that it must run at 400 ft. per 
min. or faster to give a suitable clearance 
trajectory at the discharge end.! 


(19) Mill Water. 


Conservation Practice 


Five of America’s western States produce 
some 90% of the country’s copper and 
although the area concerned is about 60% 
of the United States’ land surface it receives 
only one-quarter of the total rainfall. Of this 
disproportionately low average only 30% is 
available for use, the balance being lost 
through evaporation. Agricultural users can 
and traditionally do go where the water is 
but miners must either work with local 
supplies or spend money on bringing it in 
from a distance. The question of availability 
thus is, as is noted in a paper by Michaelson, 
Ensign, and Hubbard (Min. Engg., July, 
1960), ““. . . a controlling factor of copper 
production ’’ in the semi-arid regions of 
America. Arizona produces 49% of the 
country’s copper and has a rainfall averaging 
only 16-4 in. in the mining areas which must 
compete with the claims of agriculture and 
ranching. In terms of yield the best-paying 
farm crop is lettuce at $4-52 per 1,000 gal., 
livestock returning 30 cents per 1,000 gal. ; 
against this copper gives $7-80. 


1 Engg. Min. J., Oct., 1958. 


The authors of the paper noticed here 
suggest therefore that national interests 
would best be served by the most productive 
use of raw material and that this should be 
made the criterion in the allocation of water. 
Some 40 gal. are needed to produce 1 lb. of 
blister copper and of this 1°% is used in mining 
and 91% in milling the ore. The farmers 
could make a strong case against the pro- 
posed criterion since they might argue that 
minerals are wasting assets and farming (with 
ranching) a continuing activity but the figures 
are interesting. 

Although modern pumping systems have 
made the technical problem of bringing 
distant water to the mill relatively simple, 
availability and cost of transport are limiting 
factors and are reflected both in the cut-off 
grade of ore mined and in the inter-dependent 
costing of the size of operation. Reclamation 
and re-use of process water is therefore of 
even livelier concern in the copper area than 
in most places. The simplest method of 
conservation makes use of return water from 
tailings ponds drawn via decantation towers. 
This, particularly where humidity is low, 
entails a high loss through evaporation which 
to-day is mitigated by filming water storages 
with cetyl alcohol. Judicious use of cyclones 
and thickeners on the plant effluent reduces 
the liquid content of the water sent to settling 
dams and, to that extent, the cost of this 
filming. 

The limit of recycling of process water is 
reached when chemical change, hardness, or 
contamination of a type which would 
endanger the process go beyond a safe 
working limit. Reviewing practice at 13 
major plants, the authors note that all of 
them practise some degree of water conserva- 
tion while some take that work to the 
practicable limit. The ratio of reclaimed to 
new water varies from 1 to 1 up to 4 to 1. 

Theoretically recovery and re-use could be 
complete but in practice the average tech- 
nical and economic optimum is around 50%. 
To improve on this flotation middlings would 
need thickening before being returned to 
circuit, ta‘lings would have to be slurried 
before running to waste, and disposal areas 
would have to be limited to leakproof strata. 
This, with the use of cetyl alcohol, would 
improve recycling to 67% and reduce the 
make-up water to 1 ton for each ton of ore 
treated. The authors do not discuss the 
question of pre-treatment by methods such 
as might upgrade run-of-mine ore while 
making a substantial rejection of waste. 
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We have to-day grown so accustomed to 
the application of flotation to low-grade 
disseminated ores that consideration of a 
scalping process on shaking tables rarely 
receives attention at the design stage, but this 
comment is made here without personal 
knowledge of the crystalline make-up of the 
ore complexes concerned and is rather put 
forward as a general suggestion to the testing 
laboratories. Pressure on available water is 
a fairly new problem of design but one which 
will grow with the increasing industrializa- 
tion and growth of the world’s population. 
Another passing suggestion is that the rising 
generation of miners may find it economically 
feasible to kill three birds with one tailings 
effluent by filling the hole the ore came from 
with evaporation-free underground reservoirs 
which will act as solid support and drain 
their water to pumps for re-use by the mill. 
This is already practised in part by some 
plants but the full use of hydraulic transport 
(both in and out of the mine) is yet to come. 

Perhaps the most thought-provoking point 
made in the paper is that on purely statistical 
evidence water used in copper production 
gives 25 times the yield it could offer if 
directed to farming. Earlier it was suggested 
that this was an over-simplification but 
though the ore is a once-for-all crop the ore 
product continues in the service of humanity. 
The enormous losses through evaporation 
will not always be accepted as inevitable. 
Already we have seen in the Sahara the effect 
of topping up the underground reservoirs via 
a fault-zone from the snow-wa‘ers of the 
Atlas. In London the water table, steadily 
drawn down by artesian wells for decades, 
now shows signs of recovering thanks not to 
the recent disastrous summer but to increased 
action by the authorities concerned with such 
matters. Leaching im situ is to-day practised 
on copper ores too lean to warrant mining 
and transport. It can be asked if these are 
signs of change and whether the abandoned 
stopes of to-day may become the reservoirs 
of to-morrow. 


(20) Grinding. 


New Ideas in Automatic Control 


Despite all advances in mill technology the 
most expensive single stage in treatment for 
most ores continues to be the wet grinding to 
a release mesh well below 60 mesh. Hence 
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the methods used in fine comminution and 
the ways in which their control can be 
improved are of abiding practical interest to 
the plant superintendent. The dominant 
factors which press upon his attention in this 
connexion are (a) the rising cost of treatment, 
(b) the steady lowering in grade of the ores 
treated, and (c) the tightening up of specifica- 
tions in the product which is sold by the mill. 
Improved methods of mineral processing have 
to-day made it a simple matter to handle 
large tonnages at a small cost for the labour 
of a few trained shiftsmen. It would therefore 
seem at first sight hard to justify the installa- 
tion of expensive and somewhat tempera- 
mental automatic aids to mill control. 
Experience shows, however, that the gain in 
item (c) above is felt right through an 
efficiently integrated flotation circuit when 
the grinding is truly steady and the sizing 
pattern of the released sands is consistent. 
This justifies the continuing search for simple 
and foolproof methods of automatic control. 
Many have been reported in these Notes but 
the search continues and is likely to do so for 
a long time yet. 

The most readily seen variable when an 
individual grinding unit is swinging either 
toward overload or underload is the cir- 
culating sand returning from hydrocyclone or 
classifier and various methods of monitoring 
this have been put to work. They include 
such old favourites as observation of the 
depth of burial of the rakes, ammeter or load 
reading of the classifier motor, check of the 
pump load between mill discharge and bowl 
classifier, weighing of the cyclone underflow, 
use of bubble-pipes in the classifier pool, 
measurement of the sound level in the ball- 
mill, radioactive response, and change in the 
mill-discharge density. 

Two of the newcomers to automatic control 
are described by N. Weiss in World Mining 
of San Francisco for June, 1960. The first of 
these—water balance—appeals by its sim- 
plicity. It starts its control by varying the 
feed water to the mill scoop box in such a 
way as to hold the mill discharge at a constant 
density level. A flow-meter measures the 
water thus added and signals changes to a 
pneumatic or magnetic transmitter. This in 
turn acts upon the rate of delivery of new ore. 
Thus, if the mill discharge density rises the 
feed-water rate is increased and at the same 
time the sensing device reduces the rate of 
new feed. This probably is done to the con- 
trolling rod-mill working in open circuit ahead 
of the ball-mill which has made the overload 
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signal, though it can obviously be applied to 
the ball-mill feed direct. If the mill discharge 
density falls feed water is reduced and the 
change is relayed to the ore feeding device, 
causing it to increase delivery rate. 

This system, together with the one des- 
cribed next, is now being incorporated in a 
plant undergoing erection in Arizona. This 
second idea, called the ‘‘ Delta-T,” is operated 
by variance in the temperature change 
between feed water and mill discharge pulp. 
The input heat to the mill load is supplied by 
ore, feed water, any chemical reaction, and 
principally from the conversion of input 
grinding energy. The control is based on the 
assumption that the relation between power 
consumed and heat released in the pulp is 
fairly constant. As described by Weiss the 
temperature difference measured could be 
either that of the feed water or of entering 
pulp against mill discharge temperature. If, 
owing to the arrival of ore harder than usual 
to grind the circulating load through the mill 
rose while the heat input remained constant 
the discharge temperature would drop. This 
change could be caused to lower the rate of 
new feed as the control system is sensitive 
to a variation of 0-1° F. Though again very 
simple this system might run into difficulties 
with the ore-body which is to be treated, in 
which the density varies between 2-7 and 3-4. 
This would affect the solid/liquid ratio for a 
given pulp density and might perhaps intro- 
duce a variation in the specific heat with the 
change in composition of the ore. The 
experience which will be gained in operation 
of these novel methods should be of wide 
interest. 


Book Reviews 


A History of Platinum. From the Earliest 
Times to the Eighteen-Eighties. By 
DonaLp McDoNnaA_p. Price 35s. Cloth, large 
octavo, 254 pages, illustrated. London : 
Johnson, Matthey, and Co., Ltd. 


In a style both elegant and precise the 
author surveys the story of platinum from its 
earliest occurrences through 150 years of 
scientific inquiry, diligently pursued all over 
Europe and as a rule unselfishly shared. 
When supplies from Spanish South America 
declined at the end of the eighteenth century 
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the new Russian fields soon provided a source 
from which all the scientific and industrial 
advances of the nineteenth century were fed. 
In these advances Percival Johnson and 
George Matthey played no small part, both 
as a research team in the field of chemical 
engineering and as men of business with 
acute industrial foresight. 

The transaction whereby, in 1882, Johnson, 
Matthey and Co. took over the whole of the 
Imperial Russian stocks of platinum marks 
the beginning of the end of that era with 
which Mr. McDonald deals almost nostal- 
gically. Henceforth platinum “‘ moved from 
the laboratories of the scientists into the 
factories of the industrialists ’’ attended by 
all the secrecy which commercial competition 
engendered. Its subsequent history may be 
written, but it will not be a labour of love, as 
was clearly this work, of which the format, 
illustrations, and bibliography leave nothing 
to be desired. 


Bergbaumechanik. Lehrbuch fiir bergman- 
nische Lehranstalter ; Handbuch fiir den 
praktischen Bergbau. By MAERcKS— 
OsTERMANN. Fifth revised edition by 
W. OsTERMANN. Cloth, octavo, 612 pages, 
illustrated. Price DM36. Berlin : Springer 
Verlog. 


This large heavy book (nearly 3 lb. in 
weight) of 612 pages, and containing 410 
diagrams and 30 tables, is well produced. The 
printing is beautifully clear, the diagrams 
have been drawn with meticulous care, and 
the worked examples are admirably set out, 
the answers at once catching the eye. The 
book purports to be both a textbook for 
mining schools and a handbook for practical 
mining men. Actually it is a seemingly 
exhaustive treatise on applied mathematics, 
with particular reference to mechanization 
in mining. 

The matter in the book is arranged under 
four main sections—statics of solid bodies, 
dynamics of solid bodies, strength of materials, 
mechanics of fluids—and these are sub- 
divided into smaller sections numbered 
consecutively throughout, there being 140 
such sub-divisions. 

Undoubtedly the book is capable of serving 
the two objects for which it was written. 


pe Copies of the books, etc., mentioned under the 
heading ‘“‘ Book Reviews’”’ can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 482, Salisbury House, London, E.C.2. 
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Engineering Log 


Two or three years ago, when faced with a 
demand for fine-grained iron ore suitable for 
sintering the LKAB company, in northern 
Sweden, introduced a type of automatically 
vibrating screen which appears now to be 
successfully operating. In this screen, known 
as the L-screen, the decks consist of parallel 
transverse rows of round rods inserted in 
holes drilled in the sideplates and central 
beam of the sloping rectangular framework, 
the rods having a somewhat smaller diameter 
than the holes in the side frames so that they 
can move freely in their mountings when 
vibrated. At the feed end decks are placed 
on rubber buffers, while at the discharge end 
they are suspended so that the slope can be 
adjusted to suit the feed. Such screens 
introduced at Malmberget and Kiruna have 
proved superior to ordinary vibrating screens, 
operating economically and reducing blinding 
to a marked extent.! 


* * * 


Industrial trucks for factory use are likely 
to change but little in the next few decades, 
design still being related to known factors 
such as pallet sizes. While rail and road 
transport are subject to modification one new 
mode of transport has to be considered and 
that is the “ hovercraft.’’ The prototype of 
this vehicle, which operates through a down- 
ward thrust of air to suspend and propel 
the craft must operate at low heights. It 
cannot pass over built-up areas, but cross- 
country paths could be cut and along them 
cruising speeds might be around 100 m.p.h. 
For built-up areas, overhead strips could be 
constructed to withstand the air thrust, with 
guiding beams and control points. 


* * * 


A revolutionary new head-office building is 
to be built in Antwerp for BP Belgium. 
Rising to about 170 ft. in height, the building 
will have 12 main floors which will hang on 
steel cables. The main support of the building 
will be provided by a concrete central core 
formed by two lift shafts, concrete beams 
being cantilevered out from the top of this 
central core ; from the beams the steel cables 
which will support the floors will be sus- 
pended. The use of this unusual method of 
construction will mean that the windows and 
floor space will be entirely uninterrupted by 


1 Engg. Min. J., July, 1960. 


structural supports, thus admitting the 
maximum amount of natural light and giving 
the greatest flexibility in the division of the 
office space. Over 400 people will work in the 
new BP Belgium head office, which is 
expected to be completed in 1962. The site is 
a prominent one in the fast developing new 
Van Ryswyck district at the entrance to the 
City of Antwerp. At this point it will be 
within easy access of Brussels and other 
important centres in Belgium. 


* * * 


Speaking at a local meeting of the Ameri- 
can Institute of Mining, Metallurgical and 
Petroleum Engineers recently Dr. C. C. Long, 
research director, Zinc Smelting Division, of 
the St. Joseph Lead Company, said that “ it 
had long been observed that there was a lower 
incidence of cancer among people occupa- 
tionally exposed to lead than among the 
general population. A small but vital effort 
is being made to determine by means of 
culture tests the effects of organo-lead 
compounds on cancer tissue. Preliminary 
results reveal an inhibiting effect on the 
growth of cancer cells, but it is thought much 
too early to comment on the possible future 
role of the effect of lead on cancerous tumours. 


* * * 


In a recent issue of the MAGAZINE reference 
was made, in the course of review of 
mining research in South Africa, to the 
preservation of mining timbers, particularly 
from the point of view of the disease sporo- 
trichosis. It has been pointed out by one 
firm interested in timber preservation that 
while treatment was initiated in South African 
mines as a means of economizing on mining 
timber, that aspect is now regarded as being 
of little importance compared with the 
prevention of disease. The great bulk of the 
timber treated is required to last for only 
three to five years and, since it is never 
recovered, there is no question of re-use. 
The exception, of course, is in the more 
permanent timbers in the main driveways 
and in timber used for packing and shaft 
sinking. In addition to the prevention of the 
outbreak of diseases caused by fungal spores 
preservation is regarded as important from a 
second point of view—namely, the reduction of 
the fire hazard. The preservative used is not 
a true flame retardant, but in common with 
many metallic salt preservatives, it has a 
small, but useful fiame retardant effect. Since 
the required increase in service life is so small 
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it is understandable that South African 
mining companies are not interested in a very 
high performance preservative but have 
adopted a cheaper and less permanent 
product. Treatrnent is carried out by vacuum- 
pressure impregnation, some of the mines 
owning and operating their own plants. 


* * * 


Studies of the U.S. National Aeronautics 
and Space Administration’s research centre in 
Langley Field, Virginia, have successfully 
demonstrated the effectiveness of a new 
“ paraglider.”” Of extremely simple design, 
the glider consists of a flexible wing with 
rigid leading edges. A space capsule with 
an astronaut can be suspended below 
the glider. N.A.S.A. has been seeking a device 
light enough to use for slowing re-entry 
from space into earth’s atmosphere without 
risk of burning up the space capsule from air 
friction and the paraglider appears to be the 
answer. In addition to lightness it has the 
advantage of being capable of compact 
folding, ready for use when needed. Research 
tests have proved that with the paraglider, 
maximum re-entry temperature can be held 
down to 1,500°F. If constructed of a non- 
porous material, such as aluminium, the 
paraglider will slow speed more effectively 
than a conventional parachute does at super- 
sonic speeds. The parachute tends to develop 
a pumping action at these speeds, which 
bounces the cargo dangerously. This has been 
demonstrated by wind-tunnel tests. Several 
methods of packing and deploying the para- 
glider have been suggested and proved.! 


Recent Researches on 
Beryllium Ores 


Explorations for beryllium ores are now 
occupying the attention of geological organi- 
zations in many countries, and a group of 
papers on prospecting methods presented at 
a recent meeting of the Institution of Mining 
and Metallurgy (1)? has stimulated much 
interest among British geologists. Concomi- 
tantly the United States Geological Survey 
has been active in similar studies, and in a 
recently published synopsis of the Survey’s 
geological researches during the year ended 
June 1960 (2), many references are made to 


1 Science News Letter, Sept. 17, 1960. 
2 A list of references is given at the end of this note. 
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beryllium investigations. It is stated that the 
supply of beryllium obtained from pegmatites 
throughout the world is so small that hope for 
any great increase in production rests mainly 
on the possibility of finding major beryllium 
deposits in non-pegmatite rocks. 


Beryllium in Volcanic Tuffs 

Noteworthy among the new types of beryl- 
lium deposit is an extensive field in the 
Thomas Range district, Juab County, Utah, 
discovered by prospectors in the spring of 
1960 (2). The beryllium occurrences are in a 
rhyolitic tuff, which is part of a sequence of 
faulted and tilted Miocene volcanics, overlain 
by Pliocene volcanics and Quaternary lake 
beds. The only beryllium-bearing mineral thus 
far identified is bertrandite, Be, (OH).Si,0,, 
which occurs along with opal, montmorillo- 
nite, fluorite and calcite. 

The bertrandite and associated minerals are 
most abundant in elliptical nodules that range 
from 0-5 to at least 8 in. in length. Five 
samples of the tuff from two of the occur- 
rences were determined by berylometer 
measurements to carry 0-25°, to 1-5°%, BeO ; 
nodules from these same tuffs contain 1-8°, 
to 10-7°%, BeO. The beryllium-rich layers, 
which are not everywhere at the same 
horizon, may be several yards thick but 
contain erratically distributed barren areas. 
The bertrandite and rather abundant fluorite 
were apparently deposited in Pliocene time 
during the waning stages of the younger 
period of volcanism. 

Exploration by mining companies has dis- 
closed a number of localities, over an area of 
several square miles, where the tuff is minera- 
lized. Because of the extensive distribution 
of this favoured bed, brought repeatedly to 
the surface by faulting, opportunities for 
further discoveries are thought to be pro- 
mising and it is reported that the reserves 
of beryllium in the area could be very large. 


Bertrandite Greisens 


Bertrandite, which contains three times 
more beryllium than beryl, is apparently 
much more widespread in nature than 
commonly believed. In the Lake George 
beryllium district near Pikes Peak, Colorado, 
where beryl has lately been worked in 
quantity, bertrandite was found last year 
in mica-quartz greisen (3) ; and some of this 
bertrandite-bearing rock has proved to be 
richer in beryllium and considerably easier 
to mine than the beryl ore. In addition to 
quartz and muscovite, fluorite is present in 





356 THE MINING 


almost all of the greisen and topaz is abundant 
locally. Various sulphides, wolframite and 
sooty pitchblende are also present, generally 
sparsely distributed but locally constituting 
several per cent. of the rock. Most of the beryl 
ore produced from the district has come from 
vein-like deposits in greisen, near contacts 
between granite and metamorphic rocks. 

As the bertrandite is of inconspicuous 
appearance, closely resembling feldspar and 
stained quartz in the hand specimen, its 
abundance in these rocks was overlooked 
until electronic beryllium-detecting devices 
were employed. Somewhat similar deposits 
in Transbaikalia and the Altai are described 
in the latest Russian monograph on beryllium 
ores (4). These new discoveries lend weight 
to the suggestions already made by several 
writers that greisens in Tasmania, Nigeria and 
elsewhere all merit study as potential sources 
of beryllium. 


Beryllium in Tungsten Skarns 


Another large beryllium deposit was dis- 
covered late in 1959 at the Mount Wheeler 
tungsten mine, White Pine County, Nevada(5) 
where scheelite has been worked for some 
years from a silicified limestone intruded by 
quartz-monzonite and granodiorite. Commer- 
cial analyses of the tungsten concentrates 
revealed more beryllium than could be 
accounted for by the small quantity of beryl 
observed at the mine; and mineralogical 
studies by the U.S. Geological Survey then 
demonstrated that the beryllium in the ores 
is contained principally in the minerals 
phenacite (Be,SiO,) and bertrandite. Since 
these are readily mistaken in the hand 
specimen for quartz, the deposit escaped the 
notice of the many geologists who had studied 
the tungsten ores. 

The beryllium minerals are here intimately 
associated with scheelite, fluorite, pyrite, 
sericite and manganoan siderite. Pale-blue 
beryl forms veinlets and small isolated 
crystals. Between September, 1959, and 
March, 1960, about 600 ft. of new under- 
ground workings was opened up and 10,000 ft. 
of underground diamond drilling completed. 
The ore-shoots, along quartz veinlets following 
steeply dipping fault fissures in a 20 ft. thick 
limestone, range from a few feet to more than 
10 ft. in width and from 15 ft. to 20 ft. 
vertically, and one shoot has been traced 
vertically for a strike length of about 1,500 ft. 
The average BeO content of the ore is about 
one per cent. 
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Prospecting Methods 


Recent experience has shown that these 
non-pegmatitic beryllium ores are likely to be 
discovered only if geophysical or geochemical 
methods of prospecting are employed, since 
the pay minerals are not readily diagnosed 
in the hand specimen. The extent to which 
such techniques will be used by other than 
Government geologists will, however, inevit- 
ably depend upon a firmer long-term demand 
for beryllium than has hitherto been assured. 

Foremost among these new tools is the 
electronic beryllium detector based upon a 
neutron : gamma reaction, a British example 
of which was described and demonstrated at 
the recent I.M.M. symposium (1). Different 
types of equipment are available for field and 
for laboratory use. In its annual report 
issued last month the Geological Survey of 
Great Britain notes that some 400 samples 
were assayed by berylometer during 1959. 
Simultaneously an account has appeared of 
the comparable American equipment (6) em- 
ployed in studying the deposits already 
referred to. 

Again simultaneously with the British 
investigations studies in geochemical pro- 
specting for beryllium have been undertaken 
by several research groups in.the United 
States. For field use the U.S. Bureau of 
Mines (7) advocates a geochemical technique 
based on the fluorescence of a beryllium 
complex with morin. Spectrographic and 
fluorimetric analyses have been employed in 
prospecting work by the U.S. Geological 
Survey (8), whose report concludes that 
analysis of alluvium is an effective and eco- 
nomical way to find districts in which beryl- 
lium-rich rocks crop out. By this means it 
has been demonstrated that the tin regions 
of the Seward Peninsula, Alaska, contain 
interesting amounts of beryllium—as _ pro- 
bably do many other tin and _ tungsten 
deposits also. In general any district should 
be considered favourable if it yields alluvial 
samples containing 10 p.p.m. or more of beryl- 
lium. Analyses of residual soils can be used 
to find individual bodies of beryllium-rich 
rock in the same way that float has long been 
used to locate mineral veins. 
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News Letters 


BRITISH COLUMBIA 
November 3. 


Canadian Institute.—The annual Western Meeting 
of the Canadian Institute of Mining and Metallurgy, 
held in Vancouver from October 17 to 19, recorded 
a registration of 567. Attendance at the general and 
technical sessions was unusually high, reflecting no 
doubt the optimism obtaining in the mining 
industry, particularly in western Canada and most 
notably in British Columbia. Possibly the greatest 
interest centred on the panel discussion on “ Future 
Markets for Western Canadian Mineral Production.”’ 
The moderator was Mr. A. O. Wolff, director of 
research and development of the Consolidated 
Mining and Smelting Co. of Canada, Ltd., and the 
panel members represented several producers or 
purchasers of Canadian minerals or metals. It is 
evident that British Columbia and Alberta are 
looking to Japan to provide a substantial market 
in the next 10 years for iron, copper, nickel, coal, 
and other products of their mines. 

A second panel discussion concerned ‘‘ What is 
Research Doing for the Future of Mining ?”’ and 
was considerably more academic. For this the 
moderator was Mr. L. G. R. Crouch of the University 
of British Columbia, the panel members again 
including well-known men. 

Two sessions were devoted to each of the 
following: Metal mining, geology, and metallurgy 
and one each to industrial minerals and coal mining. 
One of the metallurgical sessions discussed ‘‘ Work 
Measurement ’”’ in the Province’s leading metal- 
lurgical plants and the industrial minerals paper 
was closely associated with the booming construc- 
tion industry of British Columbia. The coal mining 
session, under the chairmanship of Mr. D. B. Young, 
of Coleman, Alberta, took the form of a forum on 
““ Mechanization of Pitching Seams.”’ An excellent 
composite paper on “‘ Current Operations at United 
Keno Hill’ was presented by members of the 
operating staff of United Keno Hill Mines, Ltd., at 
a wind-up general session. Four excellent colour 
films, each depicting a different phase of explora- 
tion or development in both the mining and oil 
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industries, were shown at the first session of the 
meeting. 

Appropriately, luncheons were sponsored on each 
of the three days successively by District No. 6 
(British Columbia and Yukon), District No. 5 
(Alberta and Northwest Territories), and District 
No. 4 (Saskatchewan, Manitoba, and North-western 
Ontario). At the first the speaker was Mr. H. A. 
McDiarmid, chairman of the B.C. Division of the 
Canadian Manufacturers Association, and the sub- 
ject “‘ Future Manufacturing in British Columbia ”’ ; 
at the second the Hon. R. W. Bonner, Attorney- 
General of British Columbia, on ‘‘ The Approach of 
Trade and Industry in Relation to Mining in 
British Columbia’’; and at the third, Dean H. 
Goard, assistant director of adult education for the 
Vancouver School Board, on ‘‘ Future Patterns in 
Education.” At the annual dinner Dr. G. N. Perry, 
Dean of Commerce at the University of British 
Columbia and recently a staff member of the World 
Bank, spoke on “ Financing World Development.” 
The observation of Attorney-General Bonner that 
the Canadian mining industry would be immensely 
strengthened if the Canadian dollar would settle to 
a more realistic value at 10°, less than its United 
States counterpart was undoubtedly the opinion of 
all present if the volume of applause provides any 
indication. 

Unfortunately, W. H. Durrell, of Montreal, presi- 
dent of the Institute, was unable to attend. In his 
place Dr. J. C. Sproule immediate past president, 
assumed the presidential duties and distinguished 
himself with his performance. The head office was 
represented ably by C. Gerow, M.B.E., secretary- 
treasurer. 

Placer Development, Ltd.—The consolidated net 
profit of Placer Development, Ltd., and its wholly- 
owned subsidiaries for the year ended April 30, 1960, 
was $1,580,431. The consolidated unappropriated 
earned surplus now stands at $18,681,363 with a 
shareholders’ total equity of $28,281,516 or $10-96 
per share. 

At the annual meeting on October 18 Mr. John D. 
Simpson, the company’s president, reported that the 
Jersey lead-zinc mine at Salmo was operating 
normally at 30,000 tons monthly. In the five months 
to September 30 (including a two-week vacation 
period) the mill treated 142,817 tons of ore grading 
2-3°% lead and 4-6% zinc. At the end of the period 
ore reserves were estimated at 635,565 tons grading 
2° lead and 4-:9% zinc. Marketing of output was 
disrupted by a strike at the Bunker Hill smelter 
which commenced May 5 and has not yet terminated. 
Other satisfactory arrangement was made for treat- 
ment of zinc concentrate, but lead concentrate has of 
necessity been stockpiled since August 1. 

Exploration has been conducted actively by 
Canadian Exploration, Ltd., and its wholly-owned 
subsidiary Canex Aerial Exploration, Ltd., and also 
indirectly through participation with other com- 
panies. Placer’s only current venture in the 
petroleum field is a 15°, interest in a Crown reserve 
of 10,240 acres in the Foothills area of Alberta. 

Plans are well advanced for early production at 
Craigmont Mines, Ltd., near Merritt. The latest 
estimate of indicated ore reserves is 22,241,000 tons 
grading 2:09% copper and 19-8% iron. Canadian 
Exploration, Ltd., now owns 36-5°, of the common 
stock of Craigmont Mines and also holds a 50% 
interest in the operating agreement with the balance 
held by Noranda Mines, Ltd., and Peerless Oil and 
Gas Co. 
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Through Canadian Exploration, Placer has a 
22-2°, interest in Mattagami Lake Mines, Ltd., 
which is preparing a zinc-copper property for early 
production in northern Quebec. This property will 
be equipped with a smelter. 

American Exploration and Mining, a wholly- 
owned subsidiary, is continuing its active explora- 
tion programme. During the five-month period 
since the close of the fiscal year properties have been 
examined in Alaska, Arizona, California, Colorado, 
Montana, Nevada, Utah, and Wyoming. Agreement 
has been reached whereby a Japanese company will 
perform substantial additional drilling and under- 
ground development of the copper property on 
Marinduque !sland in the Philippines. Drilling is in 
progress in Alaska in a joint venture with another 
mining company on a nickel-copper prospect. An 
option has been granted to a responsible company 
for the purchase of limestone deposits in California. 
American Exploration has undertaken to conduct 
further exploration and if results warrant to develop 
to production the Silver Butte property in Montana. 
The last-named property has been developed to date 
by Vancouver interests. 

The Evan Jones Coal Co., operating a strip coal 
mine near Anchorage, Alaska, has paid dividends of 
$43,500 since April 30. American Exploration holds 
a 48}°,, interest in the Evan Jones company which 
has military contracts for the delivery of 128,384 tons 
of coal by June 30, 1961. 

Again through its subsidiary, Canadian Explora- 
tion, Ltd., Placer created yet another subsidiary in 
Australia, Wollclift Pty., Ltd., which purchased all 
the shares of the S. and M. Fox group of companies 
for approximately $4,300,000. The Fox group is 
engaged in metal mining, manufacturing, and 
transportaticn and earnings are expected to con- 
tribute materially to future consolidated income. 
Also in Australia the construction of a washery at 
the South Clifton colliery has been completed and 
an improved output is now being exported, while 
Placer has purchased a 95°, interest in Excelsior 
Collieries and Coke Works, Ltd. 


EASTERN CANADA 


November 21. 

Ontario Gold Output.—In September the 
producing gold mines of Ontario milled 772,984 tons 
of ore and recovered 208,019 oz. of gold and 
29,251 oz. of silver, valued at $7,114,785. The 
Provincial Department of Mines ‘“‘ Gold Bulletin ”’ 
for September states that for the first nine months 
of the current year 31 producing gold mines reported 
milling 6,964,249 tons of ore, which yielded 
1,978,796 oz. of gold and 326,733 oz. of silver, with 
a total value of $67,253,872. It is noted that 
Kirkland Minerals Corporation, Ltd., only operated 
their mill on a clean-up basis, while H. G. Young 
Mines, Ltd., reported their first production. In the 
same period of 1959 30 mines reported milling 
6,884,256 tons of ore, yielding 1,957,987 oz. of gold 
and 289,798 oz. of silver, with a total value of 
$66,280,990. 

Porcupine.—An 800-ton a day mill is in course of 
construction for Kam-Kotia Porcupine Mines at its 
Copper property 24 miles west of Timmins. Equip- 
ment and material are at the site and it is hoped that 
production will start in February next. The proved 
ore reserves are given as 1,090,000 tons grading 


MAGAZINE 


1-725 °, copper above the 190-ft. level. It is 
planned to ship concentrates to the Noranda 
smelter and later to recover the zinc in the ore ina 
mill extension. Kam-Kotia is controlled by Viola- 
Mac Mines, Ltd., recently acquired by New 
Dickensan Mines, Ltd 

Cobalt.—After 53 years of operation the Silver- 
cobalt smelter operated by Deloro Smelting and 
Refining near Marmora is to close down. This is 
likely to affect those other local producers who will 
have to find a new outlet for their ores. The plant 
started its clean-up run about the middle of 
September, but shipments en route to the smelter 
before midnight October 15 were the last accepted 
for treatment. Closing of the smelter does not affect 
Deloro’s stellite and precision costing division at 
Belleville. 

The mine of the Bethlehem Steel Company, also 
near Marmora, has also closed down temporarily 
owing to a decline in the demand for steel The 
operating company—Marmoraton—has an open-pit 
mine and turns out about 500,000 tons of iron pellets 
per year on a yearly basis. 

Sudbury.—The interim report of the International 
Nickel Co. of Canada and its subsidiaries for the 
nine months ended September 30 shows net earnings 
in terms of U.S. currency of $62,685,000 after all 
charges, depreciation, depletion, taxes, etc. For the 
first nine months of 1959 net earnings were 
$58,222,000. Sales, cost of sales, and inventories 
continue to reflect augmented nickel supplies 
acquired at market prices in connexion with reduc- 
tion of United States procurement contract obliga- 
tions, the report states. Capital expenditures for the 
nine months were $55,892,000 and for the full 
year 1960 they are estimated at about $75,000,000. 
In a letter to shareholders it is stated that the new 
nickel project at Thompson, Manitoba, begun in 
December, 1956, is now rapidly nearing completion. 
Thompson is scbeduled to begin commercial 
operation in early 1961 and will have an annual 
capacity of at least 75,000,000 Ib. of nickel, ‘‘ making 
it the second largest nickel-producing operation in 
the world.’”’ Thompson will raise Inco’s total nickel 
production capacity to more than 385,000,000 Ib. 
per year and the new metal, it is suggested, is an 
indication of the ‘“‘ company’s faith in the growing 
industrial economies of the free world.” 

Manitouwadge.—In the nine months’ to 
September 30 last Geco Mines milled 999,651 tons of 
ore for an estimated net profit after provision for 
depreciation and pre-production expenditure write- 
offs of $1,457,000 and all taxes of $4,383,000. The 
company’s exemption from Federal income tax 
ended on September 30. Underground development 
is proceeding satisfactorily, it is stated, while ore 
is being extracted according to a systematic plan 
calling for an increased tonnage from the “B” 
orebody, which is lower in copper than either 
© Oa ee MG 

Manitoba.—The Chisel Lake property of the 
Hudson Bay Mining and Smelting Company came 
into production in September. Ore with a content of 
1% lead and 11% zinc and low values in copper and 
silver is being extracted at 1,400 tons a day. The 
company states that the daily tonnage at the 
Flin Flon mine is to be decreased by the amount that 
comes out of Chisel Lake. Production from other 
mines—such as, Coronationand Schist Lake—provide 
a total of 2,100 tons a day and the company’s 
treatment plant tonnage is about 4,600 tons. All 
this will give Flin Flon an 11 to 12 year life extension 
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It is expected now that Hudson Bay will cut down 
its copper output and increase zine production. 

Quebec.—At Mattagami Lake Mines the new 
6-compartment shaft is expected to be completed 
to the 1,200-ft. level in the current month. Stations 
have been established at the 150-, 350-, 550-, and 
750-ft. levels and lateral work will follow immediately 
after completion of sinking. The mine is expected 
to be in production by the autumn of 1962 and the 
mill will have a minimum capacity of 2,000 tons 
per day. Copper concentrates are to be shipped to 
the Noranda smelter. Meanwhile the all-weather 
road is more than half completed and will be 
finished in the spring of 1961. The Canadian 
National Railways have also started the pre- 
liminary surveys on the construction of a line from 
the Beattyville-Chibougamau line to the camp. 
The railway line is expected to be completed by the 
end of 1962. 


AUSTRALIA 
November 21. 

Iron Ore.—The questions of the reserves of iron 
ore and its export from Australia are now prominent. 
Western Australia is pressing for the removal or 
modification of the embargo on export imposed 
about 20 years ago. That State has a number of 
iron occurrences which it is anxious to turn to 
account by overseas sales but hitherto the Common- 
wealth Government has refused to permit export. 
A re-assessment of the reserve position has shown a 
substantial increase in the tonnage of ore of 60°, 
grade and over that can be regarded as proved, with, 
in addition, an important tonnage of potential ore 
of lower but at present indefinite grade. Prospecting 
in Northern Australia has indicated what may be an 
important occurrence and a recent discovery of 
limonite in the south-west of Western Australia 
variously estimated to contain between 95,000,000 
tons and 200,000,000 tons has stimulated the 
State’s hopes for permission to export ore. While the 
south-western deposit at Augusta is large, insufficient 
work has yet been done to permit sound assessment 
of tonnage or grade. Although the potential 
tonnage of ore of economic grade in Australia has 
greatly appreciated so has the Australian demand for 
steel which the vigorous efforts and heavy expendi- 
ture on expansion by Broken Hill Proprietary have 
been unable to overtake. 

Tasmania is still hopeful of establishing a State- 
owned iron and steel industry and is continuing 
prospecting work on the Savege River iron-ore 
deposits. Tentative assessments have suggested a 
tonnage approaching 200,000,000 with an average 
grade of 40% to 45% Fe. Such ore would need 
upgrading for economic smelting. It is considered 
that two years’ work is necessary before the potential 
of this iron-ore deposit can be reasonably assessed. 

Broken Hill Proprietary is preparing to increase 
output from the Iron Baron deposit in the 
Middleback Ranges, South Australia, and this 
deposit will be an important factor in the steel 
enterprise to be commenced at Whyalla. 

Uranium.— Although a stage of stability appeared 
to have been reached in uranium mining there is 
prospect of a renewal of activity. Authorities 
have stated that the industry in Australia is safe 
until 1965 as the operating companies have long- 
term contracts and the rate of production has been 
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less than had been anticipated. After present 
contracts have been completed there will be a 
period of uncertainty until the early 70's. 

The Bureau of Mineral Resources is to make an 
air-borne scintillometer survey of the Mount Isa 
district. The search is to be made at a flying altitude 
of 200 ft. along lines } mile apart. This work will be 
combined with aerial photography and the photo- 
graphs showing preliminary results will be displayed 
at the Mining Warden's office at Mount Isa. This 
early work is to be supplemented as the survey 
proceeds and it is expected that this early release of 
information will lead to activity amongst pros- 
pectors. In this rugged country the accurate 
indication of the position of anomalies will be of 
great assistance and obviate much loss of time. 

Mining at Rum Jungle, Northern Territory, which 
ceased on the working out of the ore-bodies by open- 
cut and the stockpiling of the ore for treatment, 
which work is still in progress, may be resumed. The 
operating company, Territory Enterprises, Ltd., 
which is working the deposit for the Commonwealth 
Government has called for tenders for the working of 
a new open-cut south of the present mine. This is 
considered to show that another ore-body has been 
found, but a decision to go ahead with the big 
excavation will not be made until tenders have been 
received and considered. 

Copper.—The copper industry is raising two points 
of interest. Export of copper ore and concentrates, 
largely to Japan, is undoubtedly finding employ- 
ment for a substantial number of men in North 
Queensland and to a lesser extent in the Northern 
Territory and Western Australia. This export outlet, 
together with the operations of the copper refinery 
at Townsville, where Mount Isa blister is being 
refined and from which port large shipments of 
concentrates are being made, is having a serious 
effect, however, upon smelting and refining opera- 
tions at Port Kembla. Trades unions are becoming 
concerned over the employment position there and a 
deputation to the Australian Trade Minister 
contended that the export of concentrates that 
otherwise would have been treated at the Port 
Kembla works is threatening the employment of 
10,000 men 

There is also anxiety over the future policy of the 
Commonwealth Government with regard to the 
copper industry and the bounty position. Mount 
Morgan looks on a clear statement of the bounty 
position as most important and it is hoped that the 
decision will not be less favourable than was the 
position last year, when the higher average price for 
copper, £A315, with the addition of the bounty 
were mainly responsible for the profit of £A425,712. 
Mount Morgan suffered a severe disappointment to 
its hopes for utilization of its pyrite concentrate in 
the decision of U.S.A. interests to join with the 
company in the establishment of an ammonium 
sulphate industry based on Mount Morgan pyrite. 
With the ready availability of sulphur Australian 
manufacturers of sulphuric acid for the super- 
phosphate industry are not attracted to the use of 
pyrite and the lack of a bounty to encourage its use 
has reduced pyrite sales and imposed a heavy 
handicap on producers of sulphide ores. 

Gold.—A case has been presented to the Common- 
wealth Government for greater assistance to the 
gold-mining industry. A request was also made by 
the Amalgamated Prospectors and Leaseholders 
Association in Western Australia for a review of the 
subsidy on gold production as affecting the small 
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producers particularly. The cut-off limit of produc- 
tion for subsidy by these producers is 500 fine oz. of 
gold per year and the request is that the subsidy 
be paid on the first 500 oz. regardless of annual 
production and that the limit should be raised to 
2,000 oz. per year. It was contended in the applica- 
tion that an amendment on these lines would 
encourage prospecting and increase the production 
of gold but the request has been refused by the 
Federal Treasurer. Despite lack of encouragement 
from the price of gold there has been a marked 
increase in interest in gold prospecting and a 
number of small high-grade crushings have been 
reported in recent months. A new producer in the 
company class has commenced work, North-West 
Mining N.L., at Nullagine, having re-opened the 
Blue Spec mine which has been idle for some years. 
The first run by the new company recovered 
455 fine oz. of gold from the treatment of 700 short 
tons of ore. The Blue Spec deposits is one on a 
mineralized line about 12 miles long and it is a field 
that warrants attention. 


FAR EAST 
November 15. 

Malayan Tin Industry.—Malaya’s position as the 
world’s largest tin-producing country may _ be 
seriously threatened through “a grave shortage of 
workable land,’”’ according to Mr. K. J. Cumming, 
presiding at the annual meetings of Austral Malay 
Tin, Ltd., and its associates. Referring to the 
recommendations of the Land Administration 
Commission, he said little had been done to 
implement them although both the Federal and 
the State Governments had been reminded of 
the need to formulate a sound and realistic land 
alienation policy. He thought more land should be 
made available for prospecting, since because of the 
recent suspension of export control some countries 
might find it difficult, if not impossible, to maintain 
past outputs. 

The Straits Times has also recently stressed 
danger to the industry unless new land is made 
available, output will fall, and the metal price will 
rise to killthe market. It has been said that “‘ danger 
already threatens, aS miners who closed down in the 
lean years forbear to reopen while they weigh the 
advantages of moving their capital into other 
industries—and perhaps other countries. Several 
large companies are drawing close to the end of their 
reserves .... Greatly increased prospecting is the 
first necessity, certainly. Licences ought to cover 
substantial areas of land, say 10 times what might 
constitute an economic mining lease. Prospecting 
permits, which carry no guarantee of a mining title, 
should fall into disuse, just as they long since fell 
into disrepute.”’ In response to this Mr. J. B. Melford, 
Commissioner of Lands and Mines, Pahang State, 
has said that in Pahang since January, 1960, more 
than 250 applications for prospecting permits and 
licences ‘‘ have been dealt with. The majority were 
approved. The average area permit or licence is 
approximately 2,000 acres.” 

Iron-Ore Production.— During the first nine 
months of 1960 the Federation of Malaya produced 
4,286,315 tons of iron ore, 525,631 tons more than 
the total (3,760,684 tons) for the whole of 1959. 
The rising fortune of the iron-mining industry in 
Malaya provided employment for nearly 2,000 extra 
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workers in the period of 1960 under review. There 
were now some 6,200 people employed at the 21 iron 
mines in Malaya. Malayan iron-ore miners signed 
contracts with Japanese steel companies to export a 
total of 4,750,000 tons of ore to Japan in the current 
fiscal year which will end in March, 1961. A delega- 
tion of Japanese steel industrialists, recently in 
Malaya to investigate the iron-ore industry, has 
suggested that the Government should build more 
roads to the mining deposits and encourage more 
investments. Japan is prepared to buy considerably 
more iron ore from Malaya provided the quality and 
the price were satisfactory. 


SOUTHERN AFRICA 
November 30. 


Uranium.— At the time of writing discussions are 
in progress between representatives of the United 
States and British Combined Development Agency 
headed by Mr. Jesse Johnson and Sir A. Hitchman 
on the one hand and the S.A. Atomic Energy Board 
on the other on the contractual sales of uranium 
oxide. The talks are proceeding against a back- 
ground of speculation whether the contracts will be 
spun out beyond the present terms which will expire 
over the 1963-67 period or whether the terms will 
stand as they are. There is also speculation whether 
those companies the uranium earnings of which are 
relatively small compared with gold income will at 
least temporarily suspend uranium production at 
sometime in the future in favour of those mines the 
revenue of which is largely or almost completely 
dependent on uranium. The aggregate tonnage of 
contractual sales is presently 6,200 tons of uranium 
oxide a year. The mines most dependent on uranium 
production are Afrikander Lease, Daggafontein, 
Welkom, Luipaards Vlei, Vogelstruisbult, Virginia, 
Freddies Consolidated, Randfontein, East Champ, 
Dominion Reefs, and West Rand Consolidated. 
Harmony by reason of its quantitative output and 
Loraine without its Elsburg Reefs could be classified 
with the foregoing companies. Western Reefs, 
President Steyn, and Doornfontein are mines which 
would be seriously affected were their gold grade to 
decline appreciably. Vaal Reefs, President Brand, 
Blyvooruitzicht, West Driefontein, Hartebeestfon- 
tein, Buffelsfontein, and Stilfontein are relatively 
high-grade gold producers, which could and are 
probably providing or have provided for stepping 
up gold production against the possibility of a 
suspension or decline in uranium earnings. In the 
1959-60 year the Harmony mine contributed nearly 
6:5%, to the total uranium sales and the mine’s 
working profit therefrom amounted to 44:5% 
approximately of its total working profit. Without 
any adjustment to its gold grade the Harmony mine 
would appear to be able to offset total loss of its 
uranium income only to the extent of about 50% 
or so by expanding milling another 50,000 tons or 
so a month. It has two uranium contracts—one 
with the Combined Development Agency amounting 
to about 245 tons a year and another with the 
United Kingdom authorities averaging a maximum 
of 200 tons a year in the 6$ years from mid-1960 
to the end of 1966. 

Mine Labour.—The native labour returns, despite 
the slight average decline in the gold-mine members’ 
complement in 1960 from 1959, show that the 
industry’s requirements, particularly when set 
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against the progressive extension of mechanization 
on surface as well as underground, have been fully 


satisfied. The same condition has more recently 
applied to the colliery members, with the exception 
that the pattern has been less uniform than in the 
gold section. In the colliery section mechanization 
is also being progressively extended. 

Recruiting of white personnel for the training 
schools on the gold mines reflected an increase in 
the domestic figures but a considerable decline in 
the overseas numbers over 1959. In that year 1,776 
South African and 162 overseas recruits entered the 
schools respectively as compared with 885 and 268 
in 1958. Trainees in the schools who completed 
their indentures in 1959 numbered 231 South 
Africans and 272 overseas recruits, against 209 and 
429 respectively in 1958. At the end of 1959 there 
were 1,376 South African and 297 overseas recruits 
in the schools against 689 and 473, respectively, at 
the end of 1958. Winding-engine driver trainees 
increased in 1959 to a daily average of 80 in 1959 
from 46 in 1958, while 74 qualified against 48 in 
1958. Recruiting of learner officials (mining) has 
been continued by the Chamber for the groups, 
which are now solely responsible for their subsequent 
training and for the provision of university studies. 
Enrolment in the early part of the year was below 
requirements, but a considerable improvement was 
recorded in the closing stages of the year. To 
stimulate recruitment of learner officials (mechanical 
and electrical engineering) and raise the standard of 
training the gold section late in 1959 introduced a 
four-year training scheme for matriculants which 
provides for education on the mines as well as 
434 months full-time attendance each year at the 
technical college. 

In addition, the gold committee has agreed in 
principle to higher rates of pay to officials who hold 
certificates other than those required for their 


particular occupations and suitable additional 
benefits have, it is understood, been granted. 
Underground native controllers were granted 


increased pay rates from the beginning of 1960. 
The minimum salary schedule for surface officials 
is being reviewed, but the gold committee has not 
found it possible to agree to any system of control 
or to any static arrangement over the creation of 
new designations for such officials. A text-book 
for the training of mine clerks is being prepared, 
on the completion of which the introduction of a 


course for a certificate in mine clerical work will be , 


considered. The Association of Mine Clerical Em- 
ployees of South Africa was amalgamated with the 
Mine Surface Officials’ Association of S.A. with 
effect from July 1, 1959. 

Mine Finance.—While the Chamber of Mines has 
been unable to report any amendment of the scale 
of taxation it has been able to refer to the extension 
of the special allowance for deep-level operations. 
Nevertheless, it has made representations to the 
Government for the removal of discriminatory 
taxation on gold and uranium. Such taxation was 
originally imposed when gold mining was virtually 
the only large-scale industry in the country and 
stemmed from budgetary expediency based on the 
concept that gold deposits are a wasting asset and 
that therefore a higher rate was justified to provide 
against the day when the gold deposits became 
exhausted. Conditions have changed, especially 
since 1946; the gold industry no longer holds the 
same critical position in respect of providing direct 
revenue and the excuse of budgetary expediency 
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is no longer justified. It is pointed out that 
increasing difficulties are being experienced in 
raising capital for new mines, aggravated by rising 
working costs and the fixed gold price. A new mine 
requires capital four to five times greater than 
pre-war levels and exploration for and development 
of a new mine extends over a period of 10 or more 
years. New mines should continue to be established 
and in the interests of the country’s economy, 
capital should be found for this purpose. Projects 
to-day are stagnating which 10 years ago would 
have developed into new mines. The Chamber’s 
views on uranium taxation are the same as for gold 
operations. Since contracts for uranium sales will 
begin to expire from 1963 the tax problem becomes 
more acute for reasons of competitive conditions. 
A gradual readjustment of gold-mining taxation to 
levels applied to other industries is urged by the 
Chamber. 

Research.—The research programme of the 
Chamber of Mines continues to expand. Interesting 
points in the current programme include the study 
of bacteria which are believed materially to enhance 
uranium leaching ; pure cultures of two types have 
been produced in the laboratory and experiments 
have been started to test their efficacy relative to 
the leaching of low-grade uranium ores. The electron 
microscope has revealed the presence in under- 
ground dust of many particles below the present 
limit of visibility of the light microscope. It is 
not yet known whether or not these particles present 
a health hazard. 

Trade.—In the first nine months of 1960 and 1959 
imports were respectively valued at £423,331,000 
and {361,671,000 and exports respectively 
£332,685,000 and £310,015,000, excluding gold sales, 
which were respectively valued at 4211,967,000 and 
£180,300,000. The increase in the latter is partly 
ascribed to private sales. In the two periods men- 
tioned the South African gold output amounted to 
15,982,419 oz. and 14,894,979 fine oz. The indica- 
tions are that in the 1960 period at any rate gold 
sales were well up to production. 

Transvaal.— Hartebeestfontein Gold Mining, which 
milled 118,000 tons in October, expects that the 
milling rate will be advanced further to 130,000 tons 
monthly in the first half of 1961. In the uranium 
plant conversion to a high temperature ferric leach 
process has been completed and improved extraction 
and lower treatment costs are expected to be derived 
from the modification towards the end of 1960. 

The projected new No. 2 Shaft of Doornfontein 
Gold Mining, to be sited in the central section, will 
be 26 ft. lined diameter and equipped to hoist men, 
materials, and rock. The scheduled start of sinking 
is November, 1961, with completion and com- 
missioning expected to be effected in December, 
1965. It will serve to replace the Annan Shaft in 
the north-eastern section as that becomes exhausted, 
provide ventilation for extended operations, and 
facilitate exploration in the expectedly lower-grade 
western section. 

The current programme of expansion at West 
Driefontein aims at a milling rate of 205,000 tons 
a month by July, 1964, of which 130,000 will 
be Carbon Leader ore and the balance Ventersdorp 
Contact Reef ore. Milling of the latter ore is 
expected to reach 50,000 tons a month by July, 
1961, and 75,000 tons in the 1963-64 year. Milling 
of Carbon Leader ore has reached and is being main- 
tained at 130,000 tons a month, the October yield 
being 18-695 dwt. a ton. 
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At Blyvooruitzicht Gold Mining sinking the four 
sub-incline shafts down to respective depths of 
3,976 ft., 4,528 ft., 4,573 ft., and 4,132 ft. below 6 
Level has been virtually completed and preparatory 
work on the sinking of a series of deep-level 
sub-incline shafts down to the southern boundary 
of the mine will be put in hand over the current 
year. 

Johannesburg Consolidated has formed a syndi- 
cate to finance operations in another prospect on 
the West Rand—namely, Western Areas No. 2 
Prospect. All the participants have not been dis- 
closed at the moment but one is the J.C.I1. company 
itself and another West Witwatersrand Areas, Ltd. 

New Witwatersrand Gold Exploration is another 
company which is participating in the combined 
programme of exploring about 123,840 claims west 
of and between Klerksdorp and Wolmaranstad in 
the Western Transvaal. Other major participants 
are Consolidated Gold Fields of South Africa, the 
Anglo American Corporation, and Dominion Reefs 
(Klerksdorp), Ltd. The programme will extend over 
the next two to three years. Two drills are presently 
being operated. 

New Witwatersrand Gold Exploration and Lyden- 
burg Gold Farms are also participating in a com- 
bined exploratory programme over about 83,078 
claims in the Brits and Rustenburg areas to the 
west of Pretoria. A major participant is Gold Fields 


Trade 


Notes 


Multi-Layer Rope Spooling 


Attention is called in an illustrated booklet 
recently available in this country to the 
LeBus system of controlled multi-layer 
steel wire rope or line spooling developed by 
LeBus International Engineers Inc., of 
Longview, Texas, for oilwell drilling opera- 
tions and now widely known throughout the 
world. Applications of the system have been 
extended to cover many other equipments 
using steel wire rope and these are particularly 
the subject of the booklet referred to. 

The illustration shows diagrammatically 
the development of a winch drum with the 
rope entry through one of the flanges at A. 
The drum barrel is grooved parallel to the 
flanges with two cross-over sections dia- 
metrically opposed. These, in conjunction 
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Finance Co. (S.A.), Ltd. One bore-hole is at present 
being drilled. 

West Witwatersrand Areas reports, as has already 
been indicated in previous notes, on the possible 
extensions as inliers and outliers of the Witwaters- 
rand sector of the great gold-bearing basin of the 
Transvaal and Free State goldfields. With the closer 
delimitation of the Witwatersrand system in recent 
years it has become increasingly apparent that 
greater attention should be devoted to possible 
extensions both lateral and in depth of the known 
sectors of the reef horizons which have been proved 
payable by exploitation in existing mines. This, the 
report states, is particularly true in the case of the 
West Wits. line. 

Buffelsfontein Gold Mining has applied for the 
incorporation within its lease of 546 claims con- 
tiguous with its western boundary, which claims 
form the southern extension of 437 claims that will 
be incorporated within the Hartebeestfontein lease 
area. 

Orange Free State.—Glitter has been disclosed in 
the south-eastern section of the lease area of 
President Steyn, where there has been a void in the 
knowledge of what values could be expected. About 
8,500 ft. to the south of No. 2 Shaft a bore-hole has 
yielded values of 629 and 605 in.-dwt. at a Basal 
Reef depth of 6,703 ft. A second deflection is 
being made. 
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with positive control at the flanges, form a 


_ bed for the pattern which will fill the drum 


from flange to flange however many layers 
are booked. The grooving is continuous and 
parallel to the drum flanges except for the 
two cross-over sections, where the grooves 
move on half a pitch—+.e., one half of the 
rope diameter in the length of the cross-over. 
Hence, in one revolution the groove moves 
over two half pitches or one rope diameter. 
Consequently, as the position of each coil on 
the first layer is controlled and the formation 
of the second and subsequent layers are 
themselves controlled by the first layer the 
cross-over of each succeeding layer will 
always occur at the same point of the 
periphery of the drum. However many 


layers are booked, the drum will always 
build up on a pyramidal pattern and the 
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forces exerted by the rope coils on under- 
lying layers will always be distributed in the 
same manner irrespective of the number of 
layers. 


The booklet is issued by Woodfield 
Rochester, Ltd., of 147 Victoria Street, 
London, S.W.1, who are the _ technical 


representatives and sole representatives in the 
United Kingdom and the British Common- 
wealth (except Canada) for the system. 


Ladder Drilling 


The use of the lightweight rock-drill 
together with a pneumatic pusher or airleg 
as developed in Sweden some 12 years ago 
has in the end been enthusiastically adopted 
all over the world, radically increasing 
drilling speeds and efficiency and resulting in 
considerable reductions in the cost of certain 
underground operations. However, over the 
past year or so efforts have been made in the 
same country to develop a system capable of 
drilling larger rounds with greater accuracy 
but using a reduced crew. As a result 
“ ladder-drilling ’’ has now been introduced 
and by it each man in the drilling crew can 
operate two or more machines although 
with reduced effort. 

The main feature of the new method 
developed by Atlas Copco AB, of Stockholm, 
in conjunction with Swedish contractors 
and the Swedish State Power Board, is that 
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Fig. 1.—Drill Cradle on Loader 


a rock-drill with retractable pusher-leg, is 
placed on a cradle (Fig. 1) sliding on a ladder, 
which is generally made of angle iron, the drill 
and the pusher being thus always “ in line ”’ 
When moving forward, the foot of the pusher 
kicks off from the rungs of the ladder and, 
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Fig. 2.—Rod Support 
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Fig. 3.—Two-Drill Set-up 


when the piston of the pusher has bottomed, 
all that the operator has to do is to squeeze 


Personal 


T. Q. ANNAN is home from Egypt. 

G. P. BENNETT is now in South Africa. 

R. L. BLanpy has left for Sierra Leone. 

E. S. Everitt has been elected to the board of 
directors of the Bucyrus-Erie Company of South 
Milwaukee, Wisconsin. Mr. Everitt is managing 
director of Ruston-Bucyrus, Ltd., Lincoln. 

Sir Percy HuntTING, chairman of the Hunting 
Group of companies, is retiring from the end of the 
year. He will be succeeded by his brother, Mr. G. L. 
HUNTING, the present vice-chairman. 

R. A. Mupp has been appointed general manager 
of Bancroft Mines, Ltd., as successor to the late 
Mr. A. J. BRINK. 

P. T. STEPHENS has been appointed deputy 
chairman of the Saunders Valve Company, while 
remaining joint managing director with Mr. A. L. 
TRUMP. 


THE INSTITUTION OF MINING AND 
METALLURGY 


Elections and Transfers 


Member.—Ralph Augustus GorGEs, B.Sc. 
(Camborne); Oscar Hammond Senior, B.Eng. 
(Canterbury. 

Associate Member to” Member.—George Edmund 
Arthur BANFIELD, A.R.S.M., B.Sc. (Que Que) ; 
George Andrew BeatTtTi£E, B.E. (N.S.N.); Eric 
Charles Bromwicu, A.R.S.M., B.Sc. (Luanshya) ; 
Anthony William Burne, A.C.S.M. (Kuala 
Lumpur); Irving Ross Corey, B.E. (Avoca): 
HERBERT DALTON-Brown, A.R.S.M. (Sungei Besi) ; 
William Thomas Dunne, B.Sc., B.E. (Kuala 
Lumpur); John Aislabie Hitt, A.R.S.M., B.Sc. 
(Luanshya) ; Dean Arthur Oliver MorGan, A.R.S.M. 
Ph.D. (London); Andries Hendrik TautE, M.Sc. 
(Grootfontein). 
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a trigger on the drill to make the piston 
move quickly forward again to get a new 
grip with the foot of the piston rod. The 
steel, which may be 1-in. hexagon Coromant 
with tungsten carbide insert, is guided by a 
drillsteel support to facilitate collaring (Fig. 2). 

The drillsteel guide and the pusher feed 
“in line’’ make longer drill-rod changes 
possible, an additional advantage of the 
method. It becomes possible, for example, to 
use only two rods to complete an 18-ft. hole. 
When the steel has been drilled to full depth 
the lugs on the top side of the piston foot 
can grip on the ladder rungs, so that the 
retraction power of the pusher can be utilized 
to extract the steel from the hole. 

The main features of the method are, it is 
suggested : First, that collaring and hole 
direction can be made accurate for long 
rounds ; secondly, that each man can operate 
more than one rock-drill; thirdly, that the 
method gives great flexibility and results in 
savings in time and effort. 





Associate Member.—Alan Irwin BaATTAGLENE, 
B.E. (Broken Hill); David Thomas BucHANAN, 
Dip S.A.S.M. (Mt. Isa) ; Mary Sheila DEANE, A.B. 
(London) ; Alan Roy DryspDALL, Ph.D. (Lusaka) ; 
David Anthony Everest, Ph.D.,  F.R.LC. 
(Teddington) ; Alan GRIERSON, B.Sc. (London) ; 
Keith Frank Huskisson, B.Sc. (Kitwe); George 
Richard Jackson, B.Sc. (Kitwe); Ian Brandt 
Marx, B.Sc. (Mashaba, S. Rhodesia) ; Alfred Lewis 
MaTHER, Ph.D., D.1.C. (Accra) ; William Douglas 
Proctor, B.Sc. (Kuala Lumpur); Roy Gilbert 
SEAL, B.Sc. (Mbarara, Uganda); Michael George 
STONER, A.C.S.M. (Elliot Lake); John Frederick 
Cecil WHITE, A.R.S.M., B.Sc. (Casapalca, Peru) ; 
Abel WIGHTMAN, Ph.D. (Mufuliva). 

Affiliate or Student to Associate Member.— 
John Leslie BLack, B.E. (Kitwe); Robert Hugh 
Lindley EGrrToN, B.Sc. (Skouriotissa); David 
William HANNAFORD, B.Sc. (Konongo); Roland 
Harry Lams (Kalalushi); John Peter REEks, 
A.C.S.M. (Maracaibo); Henry Neville RHODEN, 
A.R.S.M., Ph.D. (Melilla, Spain); Michael John 
WeEstT, A.R.S.M., B.Sc. (London) ; Michael Edward 
Woakes, A.R.S.M., B.Sc. (Mufulira). 

Affiliate —Ian Leslie Cambell GiB (Jos) ; Douglas 
Hugh Mason-Jones (Kuala Lumpur); Nicos 
MICHAELIDES (Nicosia) ; Roy Hubert Mort (Barakin 
Ladi); John Frank Sparks (Sungei Lembing) ; 
Joseph Peris Wynn WILLIAMS (Camborne) ; 

Student.—Terence Charles ADAMs (Rirmingham) ; 
Jose Filomono Teixeira AGapito (Camborne) ; 
Jeffrey Robert BENNETT (London); Evan Roy 
BiaGs, B.Sc.(Entebbe) ; Christopher Patrick Brett 
(Camborne) ; Gerald Edward Coie (Leeds); John 
David FAIRFIELD (London) ; Lional Michael FALCON 
B.Sc. (London) ; Charles George MAXWELL FREEMAN 
(London); John Kenneth FrocGcatr (London) ; 
Neville Fivaz (Nkana); John Blundell Gammon 
(Leicester) ; Kevin John GAHAN (Camborne) ; 
John Carlos Tobias GRIBBLE (Camborne) ; Inuwa 
Gombe (Camborne); John Harney (Camborne) ; 
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Frederick Eldred St. George HALton (London) ; 
James Howcrorr (London); Hervey Vivian 
Christopher HoweLtt (London); John Francis 
HuGuEs (Birmingham); Roger Meager HUMBER- 
STONE (Camborne) ; Edward Mervyn William JONEs 
(Camborne); Henry Selman KatiLt (Camborne) ; 
Alan Cochrane KENNEDY (Birmingham) ; Paul du 
Plessis KRUGER, B.Sc. (Orkney, Transvaal) ; Douglas 
Andrew Lawson (London); Rilwanu LUKMAN 
(London); Michael Hugh Mappocks (Truro) ; 
Hugh MAKINSON (London) ; Roger William PARRotT 
(London) ; Hugh Trevor Porritt (London) ; 
Dermot Macaragh Ross-Brown (Birmingham) ; 
Ying Yuen Soo (London) ; Iqbal SINGH (Camborne) ; 
John STEWARD, B.Sc. (Chester-le-Street) ; Roland 
STOCKTON (Germiston) ; Andres Zoltan SzZERI, B.Sc. 
(Leeds); John Jefferson TuHompson (London) ; 
Keith Henry THompson (London) ; Anthony Peter 
Travis (London); Brian TURNER (Birmingham) ; 
David Frank Watkins (London); Christopher 
George WHITE (London); Paul Jonathan WHITE, 
B.Sc. (Leeds) ; John Duncan WILKINS (Camborne) ; 
John Michael Wriittson (London) ; Keith WILSON 
(Sheffield) ; WKeith Geoffrey Woops (Birmingham) ; 
Ian Percival Youles, A.R.S.M., B.Sc. (Macalder- 
Nyanza). 


Metal Markets 


During November '* 


Copper.—The final settlement of the strike at the 
Anaconda Company’s Chuquicamata mine in Chile 
nearly half way through November removed from 
the copper scene the one bull factor of any real 
significance in the face of the present world surplus. 
When the settlement came, after a complete shut- 
down lasting six weeks, there was little or no prior 
warning. Thus it was that by the time the Chuqui- 
camata settlement was arrived at the small contango 
that had existed since before the outbreak of the 
strike at the end of September had given way to a 
very small backwardation and values had advanced 
to the upper £220’s on the physical effect on world 
statistics of the Chilean output lost. After a modest 
initial reaction to the settlement, however, the 
market remained firm throughout the rest of the 
month and in fact prices at the very end of the 
month were the highest since immediately before the 
strike broke out.? 

This apparent paradox is quite simply explained. 
Before the Chilean labour troubles, when the out- 
look for copper was decidedly weak, the market was 
given some support by a number of traders who 
made extensive forward purchases. Since the end of 
the month these contracts have been maturing and 
similar contracts are likely to go on maturing for 
some little time to come. As the metal falls due for 
delivery those dealers with commitments to meet 
are finding spot metal in fairly tight supply, this 
despite the fact that L.M.E. warehouse stocks have 
for most part been on the up and up for some weeks, 
and they are thus clinging on to what nearby metal 
they hold on warrant until their individual contracts 
mature. Another factor which is already helping to 
modify bearish sentiment to some extent, in 
addition to the present technical situation, is the 


1 Recent Prices, pp. 328, 368. 
2 See Table, p. 368. 
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possibility of a strike at the Braden Copper Com- 
pany’s El Teniente mine at the beginning of next 
year. After the surprising length of the Chuqui- 
camata stoppage when it first broke out, it will be 
remembered, most pundits were happily fore- 
casting that it would not last more than a few days 
at the outside; any future trouble is likely to be 
taken more seriously from the outset. 

Copper consumption in the United Kingdom in 
September amounted to 65,748 tons, of which 
48,621 tons was refined. U.K. production of primary 
refined in September amounted to 12,954 tons, while 
secondary refined output was 10,604 tons. Stocks 
of refined copper again increased to 93,460 tons. 
Blister copper stocks, however, were lower (16,840 
tons compared with 20,785 tons at the end of 
August). 

Tin.— The situation in the tin market in November 
was quite simply one of a certain tightness in 
supplies of nearby metal which showed itself in a 
generally steady market with prices hovering around 
£800 per ton and only occasionally lower.! At the 
same time there was a fairly constant backwarda- 
tion of the order of about £3 per ton. Some of the 
strength of the market in the early part of the 
month was ascribed to a certain amount of influen- 
tial buying, but over and above this was the strength 
of the world statistical position. During the month 
it became fairly certain that Malaya, far from being 
in a position to flood the market with metal from 
stock, as had been feared earlier, is only just able to 
meet current demand and at the moment demand 
for tin is well below what it could be with activity in 
United States tinplate industry running at little 
more than half capacity. Nevertheless, it was fore- 
cast mid-way through November that consumption 
this year would probably exceed new supplies by 
some 10,000 to 15,000 tons. Such a deficit would, of 
course, have to be made up by running down 
existing consumers’ stocks, a prospect which makes 
for continued bullishness in the future. However, 
towards the end of the month, tin prices. began to 
drift slightly, possibly because of the usual caution 
which seems to overtake the market with the 
approach of another Tin Council meeting to fix the 
quarterly export quotas. 

United Kingdom tin consumption in September 
totalled 1,983 tons, while production was 2,730 tons. 
Stocks at the end of September amounted to 11,550 
tons compared with 11,771 tons at the end of August. 

Lead.—Interest in lead was not particularly 
marked in November and over the month as a whole 
this was reflected in downward drifting prices, 
though the pace was by no means rapid.! Never- 
theless, lead is still very much in surplus in the 
world as a whole. Indeed, the situation seems to get 
no better and the problems that will have to be 
faced next time the International Lead and Zinc 
Study Group meets (in March next year) will be 
every bit as difficult as those which it skated around 
at its deliberations in Geneva last September. 

The one modestly encouraging immediate factor 
is the way consumption generally has held up in 
recent weeks despite short-time working in the 
motor industry and certain other sectors of the 
economy. In fact, consumption figures published in 
November, although relating to September, when 
conditions were certainly not so depressed as they 
have been recently, showed a substantial increase 
over consumption last year at that time. 


1 See Table, p. 368. 
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Late in November the deputy chairman of 
Consolidated Zinc Corporation said that accumula- 
tions of lead were not really serious. From the 
reports it is not clear whether he was referring to his 
company’s position or the overall position at the 
time, but he was definitely speaking of his own group 
when he also said that it was still having no difficulty 
in disposing of its production as restricted by inter- 
national agreement. The market showed no reaction, 
however. 

U.K. September lead consumption amounted to 
34,274 tons. September output of English refined 
lead was 8,318 tons and end-September stocks in 
this country totalled 58,157 tons, against 59,595 tons 
at the end of August. 

Zine.—Looked at solely from the point of view of 
price movements the zinc market had been singu- 
larly devoid of any features of interest in recent 
weeks.! At one period, however, it did look as though 
values might break through the £ 90 ceiling which 
has existed in recent months. 

Demand for zinc continued good all through 
November and in the early part of the month 
nearby metal proved to be in somewhat short supply 
in this country, due in part to that fact that U.K. 
output was somewhat reduced by technical troubles 
experienced in connexion with the bringing into 
operation of the sole domestic producer’s new 
process. One effect of this, although domestic output 
accounts for only a very small proportion of overall 
United Kingdom consumption, was that towards the 
middle of the month a small premium over London 
Metal Exchange prices was being charged on metal 
needed for prompt delivery to consumers’ works. 
According to some reports the premium paid was 
very nearly the same as that chargeable in this 
country for Russian high-grade zinc. 

Despite the present troubles in the motor industry 
consumption seems to have suffered very little so 
far. Nevertheless the outlook cannot be considered 
by any means rosy and it was no doubt this con- 
sideration that made for quieter conditions generally 
in the market towards the end of the month. 

United Kingdom zinc consumption in September 
was 33,163 tons. Output in the same month totalled 
6,472 tons and stocks at the end of the month were 
down slightly from the end-August figure (52,717 
tons, compared with 53,584 tons previously). 

Iron and Steel.—While official figures have not 
yet been published it is anticipated that raw steel 
production in the United Kingdom during November 
will surpass the record October average output of 
497,000 tons a week. This tremendous rate of 
activity, however, is being achieved under the cloud 
of recession in some major steei-consuming industries. 
The drop in orders for motor cars, which has received 
widespread publicity, has not, thus far, had any 
appreciable effect upon the rate of steel production ; 
effects have been cushioned by drastically cutting 
imports of sheets, which had been running at a high 
level. However, should the motor trade’s setback 
continue for long or become more serious then mills 
supplying steel to this industry are bound to feel the 
pinch. 

The fall in demand from the shipbuilding industry, 
while not as dramatic as the motor industry, is 
reaching a serious point. Several yards have either 
completed their last order or are working on their 
last ship and, naturally, there has been in con- 
sequence a steady decline in orders for steel. 


1 See Table, p. 368. 
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Fortunately the sector which supplies shipbuilders 
—the heavy section and plate mills—has been able 
to find ready customers in the capital and heavy 
engineering industries, whose requirements for such 
material is at a high level indeed. The re-rolling side 
of the industry also continues to be very active ; 
semis supplies, which were extremely tight a few 
months ago, have become slightly easier. 

Raw steel production this year is expected to 
reach the “‘ target ’’ of 24} million tons, which will 
be the highest level ever attained by the British 
steel industry. The outlook for 1961, however, is 
rather uncertain. Some steel quarters are thinking 
in terms of an output close to this year’s total, 
although the fortunes of the vital motor industry 
will be, it is widely felt, a decisive factor. At any 
rate some decline in output in the first quarter of 
the new year is expected to occur. 

Iron Ore.—The extremely high rate of production 
of pig-iron in the U.K. (to meet the heavy require- 
ments of the melting shops) has meant a high rate 
of home ore production and a big increase in imports. 
This year British mines are expected to produce 
about 16-9 million tons, which would be the highest 
since 1957, while the intake of foreign material is 
expected to reach the record total of about 17-2 
million tons. In the first ten months of this year 
(latest statistics available) arrivals totalled. over 
15-1 million tons, against 10-7 million tons last 
year. Sweden was the leading supplier with over 
3-9 million tons (2-6 million tons in the same period 
of 1959), followed by Canada with 2-97 million tons 
(2-19 million tons), Algeria 1-7 million tons (1-2 
million tons), and Venezuela 1-38 million tons (1-1 
million tons). 

Aluminium.—Most interest in aluminium in 
November centred on new projects to expand world 
output. The Kaiser Aluminium and Chemical 
Corporation has joined up with the Consolidated 
Zinc Corporation to exploit the vast bauxite deposits 
at Weipa, in Queensland, which have hitherto been 
the province of a C.Z.C. subsidiary, the Common- 
wealth Aluminium Corporation (Comalco). The 
£100-million scheme envisaged is not new in itself. 
What it is likely to involve has been known in 
outline for some time past and indeed it was in the 
forefront of the headlines only in September when 
C.Z.C.’s partner in Comalco, British Aluminium, 
withdrew from the venture. Since then however, 
Consolidated Zinc has been pushing ahead with its 
ple is and negotiating with Kaiser with a view to the 
latter stepping in in British Aluminium’s place. 

The results of these talks were announced last 
month and it was stressed that work on the scheme 
is to start at once with a view to achieving an output 
rate of about 148,000 tons of aluminium a year by 
the middle of 1966. Briefly the scheme is as follows : 

A new 50-50 joint C.Z.C.-Kaiser company is to be 
set up to take over Consolidated Zinc’s Comalco 
shares and its two-thirds interest in the new (and as 
yet unnamed) company to be formed by C.Z.C. 
and the Tasmanian Government to operate the Bell 
Bay smelter recently acquired from the Australian 
Federal Government. It will also take over Con- 
solidated Zinc’s rights to exploit the hydro-electric 
power potential of the Manapouri-Te Anau lakes in 
New Zealands’ South Island and erect a smelter 
based on this power. 

Almost simultaneously with this development, 
Kaiser was also in the news with another much- 
vaunted Commonwealth scheme—the development 
of the Volta project in Ghana. Kaiser officials, who 
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have been negotiating on and off with the Ghana 
authorities for some time, have now initialled the 
final agreement for the Valco consortium to begin 
work on the scheme, the outline details of which are 
even better known than those of the Australian 
venture. It now rémains for them to persuade other 
primary aluminium producers to participate. Among 
those likely to be approached are British Aluminium, 
the Aluminum Co. of Canada, Reynolds Metals, 
and the Aluminum Co. of America. 

While all this was going on, however, Mr. N. V. 
Davis, president of Aluminium, Ltd., was sounding a 
warning note on the dangers of expanding produc- 
tion too far in advance of demand. In an address to 
New York businessmen he said that while the long- 
term future of the aluminium industry was bright 
the present over-capacity in the U.S. sector of the 
industry was but little short of total actual con- 
sumption in 1950. Total non-communist production 
capacity by 1965 might exceed consumption by 
some 1} million tons, he said, if contemplated 
schemes were embarked upon “ too quickly and with 
too little regard for reality ”’ 

Antimony.—From the point of view of price 
changes there was little or no new development of 
any note in the antimony market in November, 
English regulus remaining at £200 per ton delivered 
for 99% material and £207 10s. for 99-6%. How- 
ever, Chinese regulus which had not been on offer 
for some little time, in fact not since the all-round 
increase in antimony and antimony products prices 
in September, was again offered for delivery to 
consumers in this country from the end of the year 
onwards at prices fully representative of the new 
values fixed in September—.e., £145 to £148 per 
metric ton c.i.f. for 99% material and £152 to £156 
for 99-6%. Russian antimony has not been available 
in the United Kingdom now for some months and as 
yet there is no sign of any renewal of offers from that 
direction. 

Arsenic.—In November, as in so many months 
past, arsenic showed no new market features and 
prices were again constant throughout at £400 per 
ton for the metal and £40 to £45 per ton ex store 
for the trioxide. 

Bismuth.—Despite the increased consumer 
interest in bismuth shown in recent months the 
price again held steady in November at a nominal 
16s. per lb. for on-ton lots ex warehouse. 

Cobalt.—November was another’ uneventful 
month for the cobalt market and prices again held 
at the levels established back in March this year— 
namely, 12s. per lb. delivered on the open market 
and 10s. 9d. delivered when supplied under contract. 
The black and grey oxides were also unchanged at 
7s. 10d. and 8s. 4d. per lb. delivered. 

Cadmium.—Effective from November 21 the 
price of U.K. and Commonwealth cadmium was 
advanced from 10s. 6d. per Ib. to 11s., thus bringing 
it into line with that of U.S. metal sold in this 
country. The U.S. price was established (as reported 
last month) in the early part of October, following an 
increase in U.S. domestic quotations. The rate for 
Belgian material sold in this country was subse- 
quently advanced from 10s. 6d. to about 10s. 9d. 
per lb. 

Chromium.—An unchanged price of 6s. 11d. to 
7s. 4d. per lb. was indicated for chromium metal 
throughout November. 

Tantalum.—The good 





demand for tantalite, 


which first became evident some weeks ago, really 
made itself felt in November. 


With supplies cut 
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down to some extent because of the present Congo 
troubles and consumers both in the U.S. and on the 
Continent clamouring for material, while Japanese 
consumers were also showing considerable interest, 
prices were advanced quite early in the month from 
700s. to 750s. per long ton unit for ore assaying 


60% Ta,O, to 800s. to 900s. Subsequently they 
advanced steadily as demand held up until by the 
end of the month similar material was fetching 
1,000s. to 1,200s. per unit. 

Even so not all holders of the ore were prepared to 
sell, no doubt believing that still higher prices were 
in prospect. Another factor they may well have had 
in the backs of their minds is the present trend 
among consumers for liquid-liquid treatment of both 
tantalite and columbite ores, thereby enabling them 
to turn to advantage the content of columbite in 
tantalite and the content of tantalite in columbite. 
Normally, of course, when an ore consists mainly of 
one or the other of these the other is regarded as 
impurity for commercial purposes, but when it is 
1:1 ratio material both are equally valuable. In 
recent months consumer demand for 1:1 ratio 
material has been higher than in the past and prices 
have forged ahead. The high-ratio material quoted 
above has also been increasingly attractive and 


maintained its premium over the even-ratio 
ore. 
Platinum.—The platinum market has been quite 





dead in the past few weeks. Turnover in free supplies 
has been at a minimum, demand being almost 
entirely lacking. However, there has also been a 
complete lack of cheap offers for some time past and 
this, together with the stable price policy currently 
being pursued by South African and Canadian 
producing interests, has helped to keep prices in 
recent weeks at {28 5s. to {28 15s. per troy oz. for 
free market metal and £30 5s. for Commonwealth 
material. 

Iridium.— Iridium sponge and powder prices were 
unchanged throughout November at £20 to £26 15s. 
per troy oz. 

Palladium.—In common with the other platinum 
metals palladium was featureless from the market 
viewpoint in November and prices were stable at 
£8 10s. to £9 7s. 6d. per troy oz. 

Osmium.—Osmium was again priced at £18 to 
£25 per troy oz. in November. 

Tellurium.—Tellurium prices showed no change 
during November lump and powdered again being 
quoted at 28s. 6d. per lb., while tellurium sticks 
(99% minimum) were priced at 40s. per lb. 

Tungsten.— November was the quietest month in 
the tungsten-ore market for some time with prices 
for Contract ‘“‘B”’ material steady all through at 
148s. to 153s. per long ton unit c.i.f. Business all 
through the month was only moderate, actual deals 
for the most part being done in the bottom half of 
the range or at best only at middle prices. Most 
consumer interest came from the home market until 
the last few days of the month, when demand from 
overseas while not high supplemented domestic 
enquiry. 

Nickel.—The big event of the month as regards 
nickel was the disclosure by the Japanese Trade 
Ministry that it was seeking rationalization of the 
Japanese nickel industry to pave the way for liber- 
alization of imports. What is being sought is a 
reduction in the present difference between the cost 
of Japanese-produced nickel and the world market 
level. Currently Japanese nickel costs about 
1,150,000 yen per ton, against the 600,000 yen per 
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ton charged for imported metal. To this end the 
Japanese nickel industry as a whole is being urged 
to switch its source of nickel ore supplies from New 
Caledonia (garnierite) to Canada and Africa (nickel 
sulphide ore). Eventually, by 1965, it is hoped to 
have cut domestic prices by about 850,000 yen per 
ton and in the meantime output is to be restricted 
to 6,000 tons a year, against the present 9,500 tons. 
Any deficiency will be covered by imports, which 
are to be liberalized next year or the year after 
under a tariff quota system which will subject all 
imports above a certain figure to special import 
duties. 

As far as the normal producer-maintained nickel 
price was concerned last month it was again steady 
at £600 per ton delivered for refined metal. 

Chrome Ore.—The chrome-ore market was again 
pretty well devoid of specific new features in 
November. Deliveries continued on the basis of 
existing contracts and there were further negotia- 
tions between various suppliers and consumers over 
1961 contracts, though again at prices no different 
from those ruling in past months. Wetter weather 
in Northern Europe raised some hopes for a better 
power situation in Scandinavia, where a shortage of 
water has meant some reduction in ferro-chrome 
output in past months because of the resultant 
shortage of hydro electricity. Any improvement 
would no doubt make for an increased rate of 
chrome-ore consumption over the next few months 
while ferro-chrome producers tried to make good 
the backlog of orders from the steel industry. The 
long-term outlook for any sustained increase in 
chrome-ore usage is less hopeful, however, for there 
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is a risk of new demand for ferro-chrome lessening 
over the next few months if the economic picture 
deteriorates. 

Rhodesian metallurgical chrome remains quoted 
at £15 5s. per ton c.i.f. Turkish metallurgical grade 
material is still nominally priced at $33-50 per ton, 
f.o.b. 

Molybdenite.—Molybdenite prices in November 
were unchanged at 8s. 11d. per Ib. Mo for Climax 
material f.o.b. mine and 9s. 3$d. per Ib. c.i.f. for 
material from other sources. 

Early in the month American Metal Climax 
reported on the position for the first nine months of 
the year, saying that overall demand was strong 
throughout, resulting in a 70% increase in the com- 
pany’s income from molybdenum alone. Although 
United States demand had fallen off somewhat in the 
third quarter, the company said, owing to the lower 
rate of activity in the domestic steel industry, 
foreign demand and sales abroad had more than 
made up for this. 

Manganese Ore.—There was no change in the 
c.i.f. Europe quotation of 66d. to 71d. per unit for 
manganese ore during November and _ trading 
generally was quiet. However, consumers are now 
negotiating supply contracts for 1961 and according 
to some reports are tending to strike hard bargains 
with the producers whose offering prices many 
consumers—if not all of them—tend to regard as 
somewhat unrealistic. It is believed in some quarters 
therefore that a new overall price structure some- 
what below the existing paper one may finally 
emerge when details of the 1961 contracts become 
finally known. 


Tin, Copper, Lead, and Zine Prices 


Tin, minimum, 99-75% ; Copper, electro ; Lead, minimum 99-75% ; and Zinc, minimum 98%, per ton. 


Tin Copper Lead | Zinc 





Date - — —_____— 
| | | 
Settlement) 3 Months Spot 
Pe Wh eG: £ s. | 
Nov. 10 800 10 797 15 227 32% | 
11 800 0 707 «CS 226 17 
14 799 10 796 10 224 7% | 
15 803 0 | 798 10 225 12 
16 804 0 799 5 226 7 
17 802 10 798 10 225 12 
18 | 802 0 797 5 226 2 
21 800 10 | 797 15 227 7 


22 800 0 | 796 15 229 10 
23 | 802 0 797 15 229 17] 
801 10 | 798 5 228 12 
25 801 0 | 798 5 228 12 
28 799 10 796 15 229 17 
29 799 0 796 10 231 2 
30 | 799 10 797 15 231 2 
Dec. 1 | 800 0 798 0 | 231 17 
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2 | 79910 | 797 5 232 124 
5 | 800 0 | 79715 | 233 17% 
6 | 799 0 | 79615 | 235 0 | 
7 | 79810 | 795 15 234 7} 
8 | 79810 | 795 15 234 12 

9 enti | pow! —a 
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3 Months Spot |3 Months 





£ a: £ | oa 2 a ee 
227 12 69 12 | 69 17 88 15 | 87 124 
226 73 | 68 63] 68 173 87 17] 86 18 
223 174 67 8 68 6} 86 7 86 6 
225 2 67 17 | 68 17 86 8; 86 18 
225 174 | 68 3 68 16 87 73 87 12 
224 15 G7 17 68 16 86 7 86 1k 
225 7% 68 11 69 1}| 86 133 | 86 18 
225 174 | 68 8%) 68 18% | 87 6 87 
228 0 67 13 68 7 88 23, 87 11 
227 173 68 11 87 17 87 8 
226 124 | 67 13 68 8} 87 73 | 86 17 
226 5 67 6 68 32 86 124) 86 6 
67 15 | 86 18%; 86 6 
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227 74 
228 7$| 66 16} | 67 13 86 18 86 
227 174 | 66 .74 | 67 16 86 17 86 
228 12 66 13} | 67 18} | 86 2$| 851 
229 74| 66 11} 67 16 86 6 85 13 
230 74| 66 7$/| 67114) 86 5 | 85 13 
231 74| 66 8}| 67 13 86 13 86 0 
230 173 | 66 74 | 67 124 | 86124 | 86 33 
231 74} 66 1}| 67 7$| 86.17%) 86 2} 
| 











Blyve 
Braky 
Buffe! 
City 
Cons. 
Crow! 
Dagg: 
Domi 
Doort 
D’rb’: 
East 
East 
East 
East 
Easte 
Ellat: 
Fred 
Free 
Free 
Gedu 
Gove 
Groo 
Harn 
Hart 
Libai 
Lora 
Luip 
Mari 
Mode 
New 
New 
Presi 
Presi 
Ran 
Ran 
Riet: 
Robi 
Rose 
St. F 


Sep 
Oct 


De 
Jar 
Fel 
Ma 
Ap 
Ma 
Ju 


Ju 


Se 





















DECEMBER, 1960 





































































































e ° 
Statistics PRODUCTION OF GOLD IN SOUTH AFRICA 
TRANSVAAL AND O.F.S. GOLD OUTPUTS RAND AND O.F.S. | OuTsiIDE Tora 
OcTOBER NOVEMBER Selle Si Ox. | Oz. 
“ahented | Viela | Treated | Vista | November, 1959.... 1,688,379 | 34,903 
[| ae | ee ated Yield | December.......... 1,662,043 | 31,309 
Tis fle k ells Meee ie esd ee = January, 1960...... 1,701,110 34,65 
sae eis i ol pao ee | See 1,675,248 38 
Blyvooruitzicht ........ 135,000 87,280 135, 000 | 87,548 coca oe i ean e | 4 ann One 
Ree 146,000 | 17,746 | 142,000 | 17,603 oe : Sieapeakiterdae te’ ske ee Roe 
Buffelsfonteint......... 148,000 | 61,162 | 148,000 | 61,054 | \ho 1° 765° 880 | ope 1°803°777 
oD rere 121,000 | 24,206 117,000 | 24,185 June ORF OREO CU om 335 iz 1°812'865 
Cons. Main Reef........ 52.000 | 10,840 48,000 10,763 Seater aa 1776 141 I 3 1’B15 814 
Crown Mines........... 198,000 | 33,810 | 184,000 | 33,075 Cin Sa 778-7 an - 1°815 488 
Daggafontein .......... 225,000 | 45,560 | 220,000 44, = Se eomitboe ne ere 1774. O67 tae 1810319 
Dominion Reef ........ 42,000 533 43,100 i hs glade ae7 pol | 35’o67 | 178137462 
Doornfonteint ......... 105,000 | 43,307 | 105,000 sessed ele ee JO, WE 2610, 20 
D’rb’n Roodeport Deep.. 195,000 35,2!% = 185,000 
East Champ D’Ort..... 12,600 305 12,500 
East Daggafontein...... 108,000 | 18,362 | 108,000 NATIVES EMPLOYED IN THE SOUTH AFRICAN MINES 
ee 129,000 | 37,410 125,000 : 
Hest Rand O.0i.... 6.0.05: 227,000 | 51,370 | 216,000 | % ; 
Eastern Transvaal Consol 19,600 5,969 19,700 GOLD CoaL 
Ellatont .. 27°000 | 6,416 | 26,000 6,191 MINES MINES ToTaL 
Freddies Consol......... 63,000 | 13,225 60,000 | 12,628 — ar Er AERRCIE 
Free State Geduld...... 95,000 | 82,158 95,000 | 82,173 February 29, 1960 32, 144 417,171 
Free State Saaiplaas .... 25,000 | 50,827.) 30,000 | 67,123 __ | Raa Renny anes 30,696 | 419,556 
EN Sr 80,000 | 13,50) | 78,000 | 13,166 April 30 ........eceeeccescees - 
Government G.M. Areast | 52,000 “ 53,000 | 10,27: May 31 ......cccssccccesscses 30, 93 414,145 
Grootvlei Proprietary... | 225,000 225,000 | 46,578 JuME BO... ce eecccccsccccccces 412,028 
Harmony Gold Mining.. | 168,000 170,000 68,941 chet Nenavecenaoonened 410,505 
Hartebeestfonteint ..... 118,000 125,000 | 58,127 August 31 406,624 
ee ee ee 117,000 117,000 | 27,999 | September 30 402,747 
Be Sas 82,000 82,000 17,917 | October 31 401,778 
Luipaards Vleif........ 120,000 118,000 13,411 . 
Marievale Consolidated. . 98 ,000 98,000 | 24,059 
Modderfontein East..... 126,000 120,000 11,535 
New Kleinfontein....... 80,000 78,000 | 10,288 an ROTC 3 ITPITTC 
New Klerksdorpt....... 10,900 10,500 1,011 MISCELLANEOUS METAL OUTPUTS 
President Brand........ 118,500 118,500 | 94,503 
President Steyn........ 105,000 108,000 , 40,229 4-Week Period 
ee eer ree 188,000 184,000 | 26,312 ee re ene CL Ae ee 
Randfonteinft ........ 158,000 158,000 9,082 To Nov. 19 
Rietfontein Consolid’t’d. 15,000 14,000 3,400 Dee ee ewe Ne a SE eer seabed 
Robinson Deep......... 46,500 45,000 | 10,253 Lead Concs. |Zinc Concs. 
ROSG DEED ...5.00sccccecs 24,000 25,000 280 Tons Ore tons tons 
St. Helena Gold Mines... | 178,000 178,000 | 61,853 Se ee ee eee ee a oncmenianil 
Simmer and Jack....... 74,000 72,000. 12,7381 ce Hill South....... 4,356 
S. African. Land and Ex. 99,000 100,000" 20,751 Electrolytic Zinc........ 4,891 
S. Roodepoort M.R...... 31,000 30,000 7, 172 Lake George...........- } 2,748 
Spaarwater Gold....... 11,000 11,000 | 3,482 Mount Isa Mines**...... 4,487 
EEO ree 94,000 95,000 | 12,942 New Broken Hill........ 15,768 
Stilfontein Gold Miningt | 168,000 168,000 | 76,395 North Broken Hill 7,417 
2” eee 66,500 66, 500 15, 046 Slee COR, co oncos cccne 12,502 
Transvaal G.M. Estates. . 6,600 Rhodesia Broken Hill*. .. Sot 4 : 
Cf) Serre 104,000 101, 000 46,266 Ss 
Van Dyk Consolidated. . 74,000 75,000 | 11,476 *3 Months, ** Copper 3,275 tons blister ; 9,541 tons cones. ; ¢ Metal 
Venterspost Gold....... 122,000 122,000 34°032 
Village Main Reef....... 29,000 28,500 4,018 
Virginia O.F.S.f ....... 130,000 140,000 | 29,981 
eer 51,000 51,000 | 18,561 - = ainaiesiii 
Vogelstruisbultt........ 85,000 84,000 | 17,648 RHODESIAN GOLD OUTPUTS 
Welkom Gold Mining... . 99,000 99,000 | 31,641 - 7 ——— 
West Driefonteint...... 130,000 130,000 121,547 : - 
West Rand Consol.t.... | 212/000 206,000 | 20.902 | OCROERR | DOVEREEE 
Western Holdings 157,000 155,000 |105,662 4 ‘ a 
Western Reefs... 131,000 135,000 | 38,813 Tons sic Tons | a 
eee 95 ,Q00 95,000 32200 ee a ie 
Witwatersrand Nigel.... | 20,000 | 4,485 | 20,000 | 4,435 | CamandWlotor.....+----- ; 4.308 
253s * 254s. Od. G Q Jranium. Globe and Phoenix........ 6,300 2,972 6 ,150 3,168 
t 253s. 10d. 254s. Od old and Uranium Motapa Gold Mining...... jis sd i sas 
DROID 6.65.0 <50.0:0:56 019100:0,6'08% 2,645 —_ 3,028 — 
COST AND PROFIT IN THE UNION * Coronation Syndicate..... 11,571 _— 11,862 _ 
—— " Phoenix Prince*.......... _— — 
Work’g | Work’g| Total 
Tons Yield cost profit working *3 Months. 
milled per ton  perton perton| profit 
s. d. e. a. s. & £ 
— 1959.. |18,214,200 70 5 45 2 25 «3 |30,140,529 WEST AFRICAN GOLD OUTPUTS 
hiscanse+ -- -- -= — | -- 
ee _ — | — | " 
ae 17,670,000 2 4510 26 4 |30,559,937 | OcTOBER | NovEMEER 
Jan., 1960 — — — — | St =o wee 
SR —_ — en << Tons | Oz. Tons Oz. 
ree 17,464,400 | 72 8 46 5) 26 3 |30,105,571 | [OE PRINS REST 
| = os a -- | — Amalgamated Banket..... 48,831 | 11,483 | 51,942 | 12,044 
| “eee —_— — — — | —_ Ariston Gold Mines....... | 33,400 | 9,954 | 40,330 | 11,154 
ae 17,968 ,300 73:9 46 3 27 6 \31,941,743 | Ashanti Goldfields........ | 37,000 | 30,000 | 37,500 | 30,000 
See _ — — - | — DE cc ktaacbaccwap eke 33,000 | 6,900 | 33,000 | 6,800 
August _ —_— — I Stace sy tacinne — | 3,912) — = 
— ee 18,103,100! 74 0 46 4) 27 8 /82, 201, ,685 | Ghana Main Reef ........ 11,224 4,347 | 11,0383 | 4,220 
—— Seen a GRO os nci sic os)sa-0- 7,200 | 3,804 | 6,950 | 3,814 
*3 Months. Lyndhurst. Notas Wait eae et 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA AUSTRALIAN BASE-METAL OUTPUTS 
| 1959 | 1960 Concentrate Production 
- (Long Tons) 
Gold Silver Gold | Silver Period 
| (oz.) (0z.) (0z.) (0z.) Zinc _| Copper (a) Lead 
Pee 46,489 18,077 44, 902 29,711 rw 246,693 89,162 305, 163 
we a sierwe-sieee 43 , 366 19,806 75 29,865 Provisional 
eee 48 ,397 17,394 ; 29,656 | 19590—January............. 7,744 14,874 
ae 46,315 5,694 | 6,847 oe) eee 8,493 26,361 
| as 46,423 46,280 | 62,912 M Arch ........ee scene | 9,776 30,402 
Mi aless-a-a'ccwe'ehecs 49,995 31,386 34,298 8,142 23,477 
[Peery 46,512 82,734 323 9,400 26,832 
ee STE 38,727 29,178 10,087 29,298 
September....... 56,760 33 ,837 _ 10,351 19,861 
Coteber .....ccce 48,528 32,314 _ 9,757 26,247 
November....... 47,916 31,092 _ September eee eee | ~- — _ 
December ....... 47,452 31,175 _ Tee —_ — _ 
INE einipeeinnicigis.c _- — = 
DGCOMIDE. 0... 5.060 0000: —_— _— — 


WESTRALIAN GOLD PRODUCTION 











1958 1959 1960 
Oz. Oz. Oz. 
EEE re 66,562 rigs 64,794 
eee 65.965 35 66,789 
| Ee 65,420 61,941 
Ee ER ea etry 60,855 65,373 
BN inerk: wee est awk 4 asbok 64,196 66,682 
RNG acs ne bin bsbca hake 67,929 74,902 
REDS rere es 81,106 : 67,623 
I cic ierep hteke acai 68,610 — 67,466 
SOE 6c.05:5000000 68,744 —_ 68,794 
MEE. anc vincedaense 70,128 70,427 67,310 
November ........... 67,562 68 ,858 — 
a ere 120,106 117,474 _ 
_ Total ical | _867, 187 _861, 122 — 


AUSTRALIAN 


GOLD OUTPUTS 





4-WEEK PERIOD 





To Oct. 11 


To Nov. 8 





Tons 


Oz. Tons 





Oz. 





Central Norseman........ 
Gold Mines of Kalgoorlie. . 
Gt. Boulder Gold Mines*.. 


Gt. Western Consolidated... 31,796 


Lake View and Star*...... 
North Kalgurli........... 
Sons of Gwalia.. 
Mount Morgen........... 





14,170 $ 
39,191 | 10, 








8,118 | 14,137 


318 | 41,581 
31,873 











* 3 Months. 


ONTARIO GOLD AND SILVER OUTPUT 











Tons Gold Silver | Value 

Milled Oz. Oz. Canad’n $ 
June, 1008..........0% 768,725 | 213,486 | 31,692 | 7,178,823 
eee 774,749 | 221 "814 32,172 | 7,498,030 
Ee 683,819 191,598 29,141 6,428,545 
September....... 754,208 213,772 34,139 7,116,556 
October......... 794,030 | 227,192 34,733 7,558 ,567 
November ....... 770,437 227,176 35,262 7,600,949 
December ....... 775,803 221,377 40,807 7,388,654 
January, 1960... 778,103 226,856 27,617 | 7,550,068 
February ....... 755,569 22% 35,003 7,446,848 
eS 804,309 99 37,202 | 7,646,044 
EE 779,487 218, 393 | 42,997 | 7,426,262 
err 784,391 295,550 32,174 7,765,153 
MMR ert tet 791,488 | 223,833 | 49,765 | 7,756,490 
je 779,426 | 222,179 37,002 | 7,664,968 
eS 712,792 | 202,025 | 35,722 | 6,883,254 
September ...... | 772,984 | 208,019 29, 251 7,114,785 











MISCELLANEOUS GOLD AND SILVER OUTPUTS 








OcTOBER NOVEMBER 
Tons Oz. Tons Oz. 
rr re -— 609 — 702 
re -s 35,412 > 43,350 
New Guinea Goldfields... . 4,142 1,314 _ _ 
po ee eee os $292 ,000 — 


t Oz. Silver : Copper, 108 tons ; 


127 tons. 








(a) includes Cu content of direct smelting ore. 


OUTPUTS OF MALAYAN TIN COMPANIES IN LONG TONS 
OF CONCENTRATES 


| SEPT. | Oct. Nov. 








BARGE TBs occ cncitarcccavccccsane 68s | 914 99 
Austral Amalgamated............. —- | —- _ 
op eae 638* a — 
BUMS CUMUINIIE s.as.<-00:5.0:4.0'6.0.0 00 0c siee — _ _ 
NII sia: 5k doe, bne,.0 6::00'5c.ddie's: 274 =| «22384 218 
RR 0.00. 6:0:nie nc 4:0.6000:0 0000 52° _ - 
Gopeng Consolidated.............. 470* — _— 
I rs. 00.00 p.sia asset» oe-9-5.0 | 80* -- -- 
I I a ein 5)5-0.6:0.6:5:40.0:05.060 } 101° — — 
I errant eorree | 67 _ — 
I Cisse dassepenakanee —- a = 
MOEN LARIME. .c0ccscccnecese 175 2834 277 
PEGA 6c cabin ¥i4:6-0'.5 19:0 0-0 1184 147} 139 
UNE 5 ose: are bis .4s0 ia .erbiereseid ore 61* — _ 
Kepong. . el 76* - —- 
Killinghall .. 112* _ — 
Kinta Kellas 654 ~- —— 
Kinta Tin Mines ~- -- — 
Serre reer — _— _ 
EE Aaivdtaneninenesd wagaanee 51 42 45} 
SE SO sin cotinine ndceeaceees 110 129 126 
errr reer eee _ _ 
RRR e rrr errs” . _ — — 
INE ia ous aiespib5 9 0a :aaigcelsince _— _ — 
Dial atidakcsind m5. ciaralercine wrniseemals 94 17 33 
NE I ia ci 00 5n015,0.0,6.016d bibale bers 119 117 52 
RN a hates dk hiidce Sareea se 930* — —_ 
PD 5 ii: tak bese blind: .0.0-0.0: 5-900 — 8 7 
Pacific Tin Consolidated............ == — 
Pahang Consolidated.............. 646 — -- 
I oe ass wi ak ig infer win 646s g7* _ — 
Ec accekvanekenedcheese 324° _ _ 
AERA ere ee er —_ _— _ 
Benen PIVOTAUC..... 00.06.00 000.00 — 283 26 
EG caetcnbend sat s206~sai 44* —_ — 
RINE ga ta Sacocks Siiavt sein gave sa \ererere werane 57 64 63 
Rawang Concessions.............+. _— _ — 
ee ae _ —_— _— 
MD 50,2 o Rxadacnsdsiaareouuad 156* — — 
LEE IEE ELL LN 54* -- ~~ 
Siamese Tin Syndicate (Malaya).... 42 45 _ 
are 297 345 3254 
Southern Malayan...............6. $20* - _- 
SOUEINE THOIOR, 6. ccrccccecrsene —_— _ _— 
ea sara unre eran once. seea' 541* _ _ 
INS a dtaare oesasdsrorb 4 uct raters - — — 
4 Bree rr 3253* a -- 
Taiping Consolidated.............. ij-— — = 
eh ae Pot d.0s.diesincd’oeaeie ns j; — —_ _ 
—e Sea bievsielerale/cea each -b'e Sslavacdeins 2483* — —_— 
ER nee Taree pera _ _ _ 
Tekke- dads cpgemnresirawae _ _ _ 
EMORY Oe eran iar _ _— _ 
Tongkah Compound............... — _ — 
aCe 1664 143 183 
I a cS sR ecbentine +/\054:5:076 sh etatee a ieiete 822* _ — 
RN IRS 5 Ras ss te echt eos bedi ouath bss -- -- — 





* 3 Morths. 








MI 





oa heel 


weet OP ed ed “he te AD Pt ed OO 


eS 




























MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN LONG 
TONS OF CONCENTRATES 


Ocr. Nov. 


























Amalgamated Tin Mines.. | 466 57 410 _ 
Anglo-Burma Tin*........ _ _ _ _ 
Arete s 45 _ - _ 
BEE a cdscansnnsaseeans 4 176T 4 172 
BEE Sa. ncacccecersseses 70 474 58s 40 
Ex-Lands Nigeria........ 52 _ Ad _ 
ee 60 _ 5 = 
Gold and Base Metal...... 62 5 - —_— 
pO 2 ee 234 234 20 29 
ara 11 _ _— _ 
Kaduna Prospectors...... 10 _ 6 _ 
Kaduna Syndicate........ 26 _— 19 — 
Katu Tin.. 37 _ — _ 
Keffi Tin _ _ _ _ 
London Nigerian Mines... . _ _ _- _ 
Mawchi Mines............ _ — ~« _ 
Naraguta Extended....... _ _— ie — 
Naraguta Karama........ 10} = —_ -= 
PE, Tso ni55:00.00:0:0 _ — ana — 
Renong Consolidated _ _ — _ 
Ribon Valley (Nigeria)... . _— _— — _ 
Siamese Tin Syndicate. ... 96 _— — _ 
South Buber. .....00.000 _- _ _ _— 
South Crofty............. 69 _ 80 _ 
PE icactvetodnase - _ —_ _ 
Tin Fields of Nigeria — — _ ae 
United Tin Areas of Nigeria 26 34 ~- ~- 


*3 Months. + Wolfram. 


SOUTH AFRICAN MINERAL OUTPUT 
September, 1960. 


gold concentrates. 
(b) 4,409 tons of 99-10%. 


MRS camrmaceminwabadeseesaus 222 tons concs. 
Platinum (concentrates, etc.)... — 

Platinum (crude)............ _ 

PEO 26 05s cccciewccavewes 15,819 tons. 
ee rrr re 69,682 tons. 
Manganese Ore. .....ccccccce 115,839 tons. 
Lead Comes. ...cccccccccvece 8Y tons. 


* August, 1960. 


IMPORTS OF ORES, METALS, ETC., INTO 
UNITED KINGDOM 


| SEPT. Oct. 


Tin |Columbite| Tin | Columbite 


BES cxcandcusees}anananaen 1,813,691 oz. 

DIN bb. isiabiesoadnsscoeabawe 186,649 oz. 

MIOOUID .o 6.6:0:0:0:0)8:0:0:050.0:6:6'0:0-8 264,694 carats.* 

Bn cicicis a chvesw sake onitaaien 3,562,395 tons. 

CIE. avinciveciwccccesedce (a) — tons in inatte and copper- 

















ee EE PET ree tons 1,659,043 (1,592,014 
Manganese Ore...........se200% ‘“ 63; 151 11,236 
ee eo ‘6 161,540 104,487 
BEG FPR aie cccccvicsccscseces re 8,490 | 21,451 
Comper Metal... .cscescciccsese » | 46,024 | 45,496 
, rere ee ~ i 4,896 
ER OE hc ccd er0 sraseadsecesies me 1 
ry rere pe 
Zinc Oe BR GB so 0:0:0:00:6600%00 pe 
Dh dak bieGaneigcirees Sawenes Ha 
TRGBOER ONG 6 6. 6:6.0:0.0.4:0:0:00:00:0:00 ae | 
Chrome Ore 2... sccccccsscccsess » | 
Nak dace en iwsaenswieee a | 
Antimony Ore and Concs......... as | | 
ee re * | 
Tantalite/Columbite............ » | | 
Sulphur ......cceeceseecccscees ~~“ | 
Barytes .....ccccccccccccesccee - | 
ASDOBLOS 200 cccccccscsccccsese * | 
IED ais.0is.4 65000 eeiencseecs a 
DART eT Trot ee o | 
Graphite .......ccccescsceccess » | 
Mineral Phosphates............+ <a 
Molybdenum Ore...........++++ eS | | 
SRNCOD 2 bcs ccs ddscccececevosses ~* 
Err rire creer cwt. 46,579 | 
BEE, 6.6. o060sccecsr0nsenes 496 , 007 
|) SE ee - | 124,655 
Bismuth 149, 224 
Cadmium | 271,977 
Cobalt and Cobalt Alloys........ ‘ss 330,046 
Selenium .........s-sccceccvess | 9,723 
Petroleum Motor Spirit..... 1,000 gals. | 65,060 57,801 
CE, ov. ocdancvecceee 1,005, "573 11,034,763 








DECEMBER, 





1960 


Prices of Chemicals 


The figures given below represent the latest available. 


Alum, tek” - 


Aluminium Sulphate 
Ammonia, Anhydrous 
Ammonium Carbonate 


Antimony Sulphide, golden 
Arsenic, White, 99/100% 
Barium Carbonate 98-99% 


oa eee 
| ESAS errno 


Chloride 


Barytes ED Gasser aeedeRndinaiesn 
Benzene ....... 


Bleaching Powder, 35% Cl. 


arr 


Boric Acid, Comml. 


Calcium Carbide 
» Chloride, solid, 70/75% .......... 


Carbolic Acid, crystals 


Came TIE. 5 nc crccecccccscesccee 
Chromic Acid (ton lots) ...........scccees 
Citric Acid ..... 
Copper Sulphate 


Creosote Oil (f.o.r. in Bulk) 


Tee 
HiyGrociilonic Acid 2B° Tw. ....0.06cceseae 
Hydrofluoric Acid, 59/60% ...........005 


LOOT, CORDORRIR: WHIIO ooo ciciccccsacceccs 

» Nitrate .. 
SN, IID a: a1s6a Rareeewenews's 

—> hea 
Ee ID 6 6 5h:5 0 6'0.5.0560 0d 00000 
Lithopone ..... 
Magnesite, Calcified oo i..ssiccescccccncecse 


” 


aw 


Magnesium CE ctadeic wikis e.eknueb wase-se 
Sulphate, Comml. ............ 
Methylated Spirit, Industrial, 66 O.P....... 
Nickel Sulphate 
og. rrr errrrr ri rrr 
Oxalic Acid .... 
Phosphoric Acid (S.G. 1°750) ..........06 
Potassium Bichromate ..............se0. 
BS Dinos rs An ancte anes 


Sal- 


sa Carbo! 
o Chlori 


mate (hydrated) .......... 
AD: accwevccrcccccvesoess 


wi errr re rer rrr erin 


ae Hydra 


i Permé 


ate (Caustic) solid......... 


POD hn'05 5:2 vais ss0000:06 


PROROES 2c csicccccesecccse 


‘6 BR, Sy 60 56.cesecncce0ne 


Ammoniac .. 


Sodium Acetate 


» Arsenate, 


»  Bicarbon 
»  Bichromé 


rr 
ate 
ate 





»» | Carbonate (Soda Ash) 58% ....... 


» Chlorate 


»  Cyanide.. 
Hydrate, 






76/77%,; 


»  Hyposulphite,Comml. ........... 
op. I RIE, oo wtecnercseceen 
» Phosphate (Dibasic) .............. 


‘ Silicé ate . 


” — Sulphide, 
Sulphite, 


eek haeW ps soewinkeeenecce 


Sere rere 
Gakes, GD/G89% <0050000 
SO errr 


Sulphur, American, Rock (Truckload)...... 


Ground, 


RED 415104 bh510. ns seweene 


Sulphuric PO NE Rs. ho o:0n5'.0:04 sinaies 
free from Arsenic, 140° Tw. 
Superphosphate of Lime, 18% P,O, ....... 
Tin Oxide ..... 
Titanium Oxide, Rutile .................. 


fs WwW hite, 


Zinc Chloride ... 


” 
” 
” 


Dust, 95/97% (4- 


DOS <0 cescsevecsiossiace 








{ «4 
perton 98 0 O 
> 0 0 O 
a 200 
” 1610 O 
per Ib. 1 6 
per ton ” O DO 
= 812 6 
oe 15 «OO 
per Ib. 4 0 
perton 4710 O 
” 42 0 0 
9” 45 0 O 
” 20 0 O 
per gal. 5 2 
per ton 30 7 6 
4 6 0 0 
o 74 0 © 
o 4017 9 
” 13 5 0 
per lb. 1 4 
perton 6210 0 
per Ib. 22 
percwt. 11 0 1 
perton 7610 0 
per gal. 1 2 
” 7 0 
percarboy 13 6 
per Ib. 1 1 
per kilo 17 4 
per ton 3.5 0 
»» 115 5 0 
» 110 0 O 
»” 104 5 O 
” 102 5 O 
me 40 0 0 
” 57 10 O 
» 20 0 O 
* 13 0 Q \ 
ss 200 0 0 . 
” 15 10 O 
per gal. 6 1 
perton 189 0 O 
Re 35 0 0 
*” 132 0 0 
per Ib 1 
o 1 2 
” 2 6 
perton 7210 O 
ef 21 00 
per kilo 19 3 
perton 33 0 O 
percwt. 310 O 
perton 198 0 O 
im 20 5 0 
i‘ 70 0 0 
os 68 0 0 
-» Nominal 
” 18 10 0 
; © 
so 16 0 0 
” 7710 O 
percwt. 6 18 10 
perton 33 0 O 
a 35 0 0 
a 2 3 0 
- 4010 0 
per Ib. 1 OF% 
perton 1110 0 
- 215 0 
5 10 0 0 
- 38 12 6 
2715 O 
os 13 0 0 
1” 1710 O 
om 12 0 0 
ne 810 0 
je 1418 6 
me Nominal 
* 172 0 0 
i 5 0 0 
mi 9% 0 0 
* 131 0 0 
* 105 10 O 


371 
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GOLD AND SILVER: 


SOUTH AFRICA: 

Bima OCT (GS.) 26.056 cc ccessccce 
Blyvooruitzicht (2s. Gd.) ......... 
ee eae 
Brakpan (3d.)..... 
Buffelsfontein (10s.) ..........+.. 
MNO ID 5150 516.0 0a0.5 bo 0:0:0.6.0.0.0.0: 
Consolidated Main Reef.......... 
Crows: Biines (808.) «2.0.0.0 cccceceee 
NN Sarre 
Dominion Reefs (5s.) ..........-- 
Dpeormbomtem (106.) .nscccccescss 
Durban Roodepoort Deep (10s.) 
East Champ d’Or (2s. 6d.) ....... 
East Dezzafontein (10s.) ......... 
pa” eee 
East Rand Ext. (5s.) 
East Rand Proprietary (10s. 
PROUCIOU CONDE, 605 cccscssccees 
Pree State Dev. (G6.).....000.c00. 
Free State Geduld (5s.) .......... 
Free State Saaiplaas (10s.) 
AR EE Ee eee 
Government Gold Mining Areas (3d.) 
MOMNBR CRED ois. c:ns.5 siecaesieneess 
DMD a iss cewnneseceuses 
Hartebeestfontein (10s.) ......... 
BINED a ccc ccssces es ences 
eS errr ree 
eS ee 
ae ee 
Modderfontein B (3d.) ........... 
Modderfontein East ............. 
be eee 
By SE TED oo. 5 5.0.0 0:0-4:0.0.0.0.0 
New State Areas (15s. 6d.) ....... 
President Brand (5s.) ............ 
President Steyn (5s.)...........++ 
Rand Leases (9s. 3d.) ............ 
MI Ke die dasa: edo 0d 4.5.50 
IIIS oan ais» 4:0:6:010 2 0:6:5; 
Robinson Deep (5s. 6d.) ........- 
PRONE BIOOD (Oe) oc ccc cesctcccecs 
Be RN CUED 06-0. 6 s.ci00:0 saosin 
Simmer and Jack (1s. 6d.) ....... 
South African Land (3s. 6d.) ..... 
SINE 016.44 0204-009: 4-6:4:0-5-0r 0608 
EO ere 
eee eee 
SN IN EIIREN 6:5. 615.0 4-0 01016 00:0 66:08 
eee eric 
WOORBOBE LBL) os 5:0:0:5:9.0:5:040030 
INN i. 6651 4:00-0-6;0:0:sha nin bo, 
pi 8 eee 
Vogelstruisbult (3d.) ..........-- 
EI ars ctibiakae keaare-eaos 
West Driefontein (10s.) .......... 
West Rand Consolidated (10s.) 
West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) 
Western Reefs (5s.) ............. 
EE COIR) 0:60) 0:6-450r0:0:sis.0:0:6 
Witwatersrand Nigel (2s. 6d.) 
Pere 


RHODESIA : 
Cam and Motor (2s. 6d.) ......... 
Cittcago-Gatlea (108.) 0.00 scccecs 
Commmatiom (28. Gai)... ..ccc0csc00s 
Ee dslsicas Don ee bon xeae 
Globe and Phoenix (5s.) .......... 
8S ee errr Terre 


GHANA: 
Amalgamated Banket (3s.) ....... 
Ariston Gold (8s. 6d.) ........... 
Ashanti Goldfields (4s.) .......... 
ESE 
Bremang Gold Dredging (5s.) ..... 
Ghana Main Reef (5s.) ........... 
I M5 ken dms6sinip0 0) 8\nechiorne 
Kwahu (2s. 
Oe Se eS ee 
Western Selection (5s.) .......... 


AUSTRALASIA : 

Gold Fields Aust. Dev. (3s.), W.A.. 
Gold Mines of Kalgoorlie (10s.) .. 

Great Boulder Propriet’y (2s.), W.A. 
Lake View and Star (4s.), W.A. ... 
Mount Morgan (10s.), 2. Seems ieee 
New Guinea Gold (4s. 3d.) ....... 
North Kalgurli (1912) (2s.), W.A... 
Sons of Gwalia (10s.), W. A ke Seearme 
Western Mining (5s.), W.A. ...... 
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THE MINING MAGAZINE 
Share Quotations 


Shares of {1 par value except where otherwise stated. 


MISCELLANEOUS : 
ee 
Kentan Gold Areas ... 





St. John d’el Rey, Brazil ........ 
Yukon Consolidated ($1) ........ 


COPPER : 


Bancroft Mines (5s.), N. Rhodesia ... 
Esperanza (2s. 6d.), Cyprus Seavaese 
AS een ee or 


MID (Mangula) (Gs.) «.....06.000 00000 
Messina (5s.), Transvaal ........... 
Mount Lyell (5s.), Tasmania ........ 


Nchanga Consolidated, N. Rhodesia. . 
Rhokana Corporation, N. Rhodesia. . 
Roan Antelope (5s.), N. Rhodesia... . 


Tanganyika Concessions (10s.) ...... 
LEAD-ZINC : 
Broken Hill South (1s.), N.S.W. 


Burma Mines (8s. Gd.) ........cc00s 
Consol. Zinc Corp. Ord. .........00+ 


Lake George (5s.), N.S.W. ......--- 
Mount Isa, Queensland (5s. Aust.)... 
New Broken Hill (5s.), 
North Broken Hill (10s. ), NS.W. 
Rhodesia Broken Hill (5s.) ......... 
San Francisco (10s.), Mexico ....... 
TIN: 

Amalgamated Tin (5s.), Nigeria ..... 
Ampat (4s.), Malaya ...........00. 
Ayer Hitam (5s. eee 
Beralt (5s.), I ortugal SEER eee ie 
Bisichi (2s. 6d.), Nigeria ........... 
Ex-Lands (Bs.), MIGCEIE 2004.00s000 
Geevor (66.), Comal] o...00sc000s00% 
Gold Base Metals (2s. 6d.), Nigeria. . 
Hongkong (5s.), Malaya ........... 
pe eee 
Kaduna Syndicate (2s.), Nigeria .... 
Kamunting (5s.), Malaya .......... 
Malayan Tin Dredging (5s.) ........ 
Mawchi Mines (4s.), Burma 
Naraguta Karama (5s.), Nigevia..... 
Pahang (5s), Malay i pe 6ieibn bork ackis 
Siamese Synd. aia Sk, rk alate ae 
South Crofty (5s.), Cornwall ........ 
Southern Kinta (5s.), Malaya ....... 
Southern Malayan (5s.) ...........- 
Sungei Besi (4s.), Malaya .. 
Sungei Kinta, Malaya ............. 
Sungei Way (2s. 4d.), Malaya....... 
Temoh (7s. 6d.), Malaya............ 
TrOmok (G6.), Malaya. ..:..0%.0.0.50.0000 











United Tin Areas (2s. 6d.), Nigeria. . . 


DIAMONDS : 


Anglo American Investment ........ 
Consol African Selection Trust (5s.).. 
Consolidated of S.W.A. Pref. (10s.).. 
De Beers Deferred (5s.) ............ 
FINANCE, Etc. 
African & European (10s.) ......... 
Anglo American eo (10s.).. 
Anglo Transvaal ‘ | BAERS 
British South Atrios ERE 
British Tin Investment (10s.) ....... 
Broken Hill Proprietary ........... 
CR TIED Sc cccedecsvecions 
oo ee ree 
Central Provinces Manganese (10s.). . 
Consolidated Gold Fields ........... 
Consolidated Mines Selection (10s.).. 
OO ere reer eee 
East Rand Consolidated (5s.) ....... 
Free State Development (5s.) ....... 
General Exploration O.F.S. (2s. 6d.).. 
General Mining and Finance ........ 
CE Ree 
Johannesburg Consolidated ........ 
London & Rhod. M. & L. (5s.) ...... 
London Tin Corporation (4s.) ....... 
Lydenburg Est. (5s.) .............. 
Marsman Investments (10s.) ........ 
ae 
eee 
Rand Selection (5s.) ............... 
Rhodesian Anglo American (10s.).... 
Rhodesian Corporation (5s.) ........ 
Rhodesian Selection Trust (5s.) ..... 
Ce eer 


Semecsiees Test (IOR) . nc secs escecias } 


South West Africa Co. (3s. 4d.) ..... 
Union Corporation (2s. 6d.) ........ 
ES eer 
West Rand Inv. Trust (10s.) ....... 
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THE MINING DIGEST 


A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies are given, together with brief records of other articles and papers ; also notices of new books and 


pamphlets and lists of patents on mining and metallurgical subjects. 


Stability of Sliimes Dams 


In a paper appearing in the Journal of the South 
African Institute of Mining and Metallurgy for 
October G. W. Donaldson reviews ‘‘ The Stability 
of Slimes Dams in the Gold Mining Industry.” 
In his introduction he says that the gold-mining 
industry has been faced with the problem of the 
disposal of tailings since its inception and as the 
tonnage milled has increased the problem has 
become more acute. To-day, with large tonnages 
milled and use of the ali-sliming process, a con- 
siderable amount of money, time, and effort is 
devoted to the disposal of finely-ground tailings, 
known locally as slimes. As the mining industry has 
developed the methods of construction of slimes 
dams have gradually evolved until a_ practical 
method of disposing of slimes has been found. On 
many of the larger mines over 100,000 tons of slimes 
are deposited per month and dams of several square 
miles in area are not uncommon. However, the 
author goes on to say, although most slimes dams 
give very little trouble, there have been some major 
failures and numerous minor break-aways. The 
existing methods of building slimes dams have been 
evolved on the basis of experience gained by trial 
and error and there has been no real scientific basis 
for their design. It was for this reason that the 
Transvaal and Orange Free State Chamber of Mines 
sponsored an investigation into the stability of 
slimes dams which was carried out by the National 
Building Research Institute during the period 
1953 to 1959. 

The slimes consists mainly of finely-ground quartz 
particles, most of the particles being below 0-1 mm. 
The aim of slimes dam construction is to place 
tailings in a specified place and to retain them there 
indefinitely. This is achieved by constructing walls, 
of the material itself, to enclose an area which 
contains the remainder of the waste material, excess 
water and rain water accumulating on the top of the 
dam. The water level in the dam is controlled by 
means of a penstock intake level. The most 
important parts of the dam as far as durability and 
stability are concerned are the outer walls. 

The criterion of failure for a slimes dam can be 
broadly defined as the removal of material from the 
position in which it was originally placed in the 
outer walls in such quantities as to cause concern. 
Serious breakages may affect the operation of the 
dam and thus affect the whole mine. Wind erosion 
may cause a dust nuisance without giving cause for 
concern in regard to stability. However, material 
washed off or out of the dam may pollute streams. 

Failures can be divided into three types according 
to different causes as follows : 
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(a) Surface Evosion.—Material is removed from 
the outer surface of the dam wall by rainfall run-off 
and wind erosion. This is clearly shown by the 
formation of gullies on the outer slopes. 

(b) Seepage Problems.—Water which has collected 
in the pool round the penstock on top of the dam 
seeps through the wall and emerges at the toe of the 
wall, causing ‘“‘ weeping ’’ and under-cutting of the 
walls. 

(c) Shear Failure or ‘“ Breakaways.’’—These 
occur when the shear strength of the slimes material 
or of the foundation soil is too low, with the result 
that a large portion of the walls tears away and 
slides out on to the adjoining ground. In some cases 
the material liquefies and flows out. 

The author then goes on to review each type of 
failure and, finally, to give the following summary 
of recommendations. He points out that the 
stability of any particular slimes dam is dependent 
on a combination of various factors. As the range of 
combinations is very wide it is impossible to draw up 
a hard and fast set of design rules. For the same 
reason no hard and fast limits can be set on the 
height or rate of building for slimes dams in general, 
as dams would have to be analysed individually in 
the light of the special conditions obtaining at each 
dam. Bearing this in mind it is felt that the greatest 
benefit will be drived from the research by carrying 
out the following recommended procedures :— 

To Prevent Surface Erosion. 

(1) Where possible it is desirable that the pyrites 
content of the slimes should be maintained above 
about 0-7% to ensure the formation of a hard crust. 

(2) The possibility of planting vegetation to 
protect the slopes should be explored. 

(3) Gullies should be stopped before they become 
too large. Erosion should be checked before it is too 
severe. 

To Prevent Seepage Erosion 

(1) Before building a new dam a survey should be 
carried out to determine the drainage conditions of 
the dam site including permeabilities, depth to 
water table, and related drainage features. 

(2) If the drainage conditions on the site vary the 
penstock should be located over a well-drained area. 

(3) If the location of penstocks over areas where 
the drainage is inadequate cannot be avoided it will 
be necessary to provide improved drainage to 
control the seepage water by an appropriate system 
of drains. 

(4) The extent of seepage flow should be reduced 
by keeping the water-level in the pond as low as 
possible. 
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(5) Water should be removed from the wall areas 
of the dam as soon as possible. 

(6) Existing walls with seepage problems should 
be reinforced by the addition of under-drained 
buttresses. 


To Prevent Shear Failure 

(1) In all stability analyses the worst conditions 
likely to occur during the life of the dam must be 
established and used for the stability analysis. 

(2) A site investigation should be carried out 
before the building of a slimes dam to determine the 
shear strength of the foundation soil. Trial bore- 
holes should be drilled to a depth at least equal to the 
proposed ultimate height of the dam _ unless 
satisfactory solid material is encountered at a 
shallower depth. Such shear strength data will allow 
the dam to be designed to prevent failure through 
the foundation soil. 

(3) In cases where the combination of factors is 
very complex or where a more accurate design is 
required the services of an expert soil mechanics 
engineer may be required and the following design 
criteria will have to be used :— 

(a) In the absence of any other information slimes 
should be treated as a purely frictional material 
with an angle of internal friction of 35° and the 
maximum permissible slopes of walls calculated on 
this basis. 

(b) If allowance is to be made for the added 
strength due to over-consolidation relationships 
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between shear strength, slope, and factor of safety 
should be established. 

(c) In order to determine satisfactory wall width 
the positions of the worst failure arcs must be known. 

(4) It can be stated that a wall width of 250 ft. 
will, in general, be sufficient to ensure that failure 
will not occur through weaker material deposited 
within the basin of the dam. 

(5) In order to obtain the maximum _ shear 
strength from the material it should be kept as dry 
as possible and all seepage flow should be eliminated. 

(6) Where the design of a new slimes dam is based 
on the prediction that over consolidation will occur 
and give increased shear strengths in situ tests 
should be carried out periodically to ensure that the 
design strengths are being obtained. If the practical 
conditions are not the same as those predicted in the 
design stage the design will have to be modified. 

(7) It is suggested from experience that no more 
than a 2-in layer of solid slimes should be deposited 
at a time and that two weeks or longer should 
elapse between consecutive depositions of slimes. 

(8) It is further suggested that slimes dams be 
worked in sections so that after a period of several 
months of deposition the wall area will be “‘ rested ”’ 
for several months to allow thorough desiccation to 
occur. 

(9) Existing dams showing signs of distress 
should be treated by the addition of a low under- 
drained buttress which will have the effect of 
reducing the overall slope. 





New Coal Plant 


Some notes issued last month by the General 
Electric Company’s Engineering Group cover the 
design and construction of what is described as a 
#1 million coal preparation and dirt crushing plant 
at the Cynheidre colliery, near Llanelly, in the 
South Wales Division of the National Coal Board. 
The new plant, officially opened recently, has resulted 
in the closing of at least part of the surface plants 
at nearby Crosshands, Great Mountain, and 
Blaenhirwaun collieries, but is expected when up to 
maximum capacity to contribute greatly to the 
streamlining of the industry. 

The plant operates on the two-process principle 
and has a maximum capacity of 400 t.p.h. A 
complicated dirt-crushing plant with a capacity of 
120 t.p.h. can feed dirt back to the pithead for 
underground stowage or to a bunker for ultimate 
disposal on a refuse tip. As part of the contract 
a 24}-ton capacity side-discharge wagon tippler has 
been supplied. 

From the pithead run of mine coal is discharged 
on to a conveyor system, fitted with automatic 
weighing equipment, feeding raw coal into the wagon 
tippler hopper. Coal is extracted from the hopper 
at a uniform rate of 400 t.p.h. by means of a Sherwen 
vibrating feeder and directed on to a belt feeding 
No. 1 primary raw coal screen which is of the shaker 
type. This double-deck screen separates the material 
into three sizes—plus 6-in., 6-in. by 3-in., and 
minus 3-in. 

The minus 3-in. fraction is conveyed direct to the 
two secondary raw coal screens, while the 6 in. by 
3in. is fed into a Pegson ™ Gyrasphere ”’ set to 
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reduce the product to minus 3in. Meanwhile the 
plus 6 in. from the primary raw coal screen is dis- 
charged onto a 48 in. wide picking belt where, after 
removal of tramp iron, it is reduced to minus 6 in. by 
a Pegson gyratory crusher. The products from both 
crushers are then directed to No. 2 primary raw 
coal screen, fitted with a 3-in. diameter mesh, the 
“throughs ’’’ passing by conveyors to the two 
secondary raw coal screens and the oversize being 
directed through the Gyrasphere. Small pieces of 
tramp iron are prevented from entering the washery 
by a 65-in. diameter Witton-Kramer magnet sus- 
pended over the conveyor leading to the secondary 
raw coal screens. 

Provision has been made in the conveyor system 
feeding the secondary raw coal screens for the 
minus 3-in. raw coal to be diverted into an emer- 
gency bunker in the event of a stoppage in the 
washery. 

Two secondary raw coal screens of the shaker type 
are installed, fitted with %-in. diameter perforated 
plate. The oversize from these screens, 3-in. by 3-in., 
is conveyed to No. 1 Chance cone and the throughs 
are laundered to a battery of eight Sherwen vibrating 
screens fitted with #-in. square mesh, from which 
g in. by 4 in. is discharged into No. 2 Chance cone, 
while the throughs flow to the slurry basin. Part of 
the spraying and laundering water used on the 
screens is taken from the effluent pit, so economizing 
in the use of clarified water. 

The two 12-ft. diameter Chance cones thus deal 
with different sizes of raw coal, each cone being 
arranged for a three-product separation—namely, 
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clean coal, middlings, and refuse. Clean coal floats 
from cones are desanded and dewatered on shaker- 
type screens, separate screens being provided for 
the middlings and refuse. 

From No. 1 cone the clean coal product is con- 
veyed to sizing screens, while the clean coal product 
from No. 2 cone is separated into two sizes on the 
desanding screens. Grains % in. by } in., are con- 
veyed to the appropriate boom loader and the fines 
fraction, minus } in., is fed through a 50-t.p.h. 
scraper conveyor to two 100-t.p.h. centrifuges, one of 
which is a standby. These centrifuges extract the 
moisture from the small coal which is then joined by 
the filter cake and passed through a double-paddle 
mixer to a bunker ready for disposal by wagons. 
If required the fines from the clean coa! desanding 
screens can by-pass the centrifuges. 

Middlings from both cones are fed through 
desanding screens to a 30-ton bunker for loading 
direct into wagons, those from No. 1 Cone being first 
reduced to minus 1 in. by a Pennsylvania Granu- 
lator. 

The minus ~ in. raw coal in the slurry basin 
is pumped to the head boxes of the froth flotation 
plant, which serve to regulate the amount of slurry 
delivered to the flotations cells. Wedge wire at the 
top of the boxes allows material to be returned to 
the Sherwen screens for resizing. The underflow 
from the head boxes is delivered to the flotation 
cells for treatment, the clean coal concentrates then 
being laundered to a battery of four rotary vacuum 
filters for dewatering. These filters are arranged 
in line, so that the filter cake can be collected and 
discharged onto the belt feeding the double-paddle 


mixer or by a chute direct into wagons. The filtrate 
is laundered to the clarifier. 

Tailings from the flotation cells are passed over 
high-speed dewatering screens, the plus } mm. 
material going on to the 3 in. by 0 belt feeding the 
refuse tip storage bunker and the sludge being 
laundered to the 105 ft. diameter clarifier. 

Four diaphragm pumps extract the thickened 
sludge from the underside of the clarifier and 
deliver it to two rotary vacuum filters for dewatering 
or in the case of an emergency toa sludge dump. The 
+ in. by 0 cake from the filters is conveyed direct 
to the refuse tip storage bunker. At the same time 
the diaphragm pumps can also deliver the thickened 
sludge through a buffer tank to three filter presses 
for dewatering. From these presses the filter cake 
is then passed to the 3 in. by 0 refuse belt feeding 
this bunker. 

Run-of-mine dirt is first sized by a double-deck 
Gyrex screen. After sizing the plus 2} in. round is 
passed by a picking belt to a Blake jaw-crusher set 
to reduce the dirt to minus 44 in. round. It is further 
reduced to minus 2} in. by a 60-t.p.h., Symons cone- 
crusher before joining the washery refuse and 
natural pit stone. This is then fed back to the refuse 
bunker at the pithead. Protection of the Symons 
cone-crusher is afforded by a 43 in. diameter Witton- 
Kramer suspended magnet situated above the head 
pulley of the conveyor feeding it. 

The 3 in. by % in. refuse extracted from No. 1 
cone, after desanding and dewatering, is conveyed to 
the refuse bunker at the pithead ready for extraction 
and stowage underground. Refuse from No. 2 cone 
is too small for underground stowage and is there- 
fore taken by belts to the refuse tip bunker. 
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The Maranboy Tinfield, Northern Territory 


The ‘ Exploration of the Maranboy Tinfield ”’ 
is reviewed by J. Shepherd in the Mining and 
Chemical Engineering Review, of Melbourne, for 
September 15. The author describes work carried 
out by United Uranium N.L. under an Authority 
to Prospect over 16 sq. miles of territory surrounding 
the Main Lode and the Stannum King line. The 
Main Lode, he says, is situated on the north-east 
flank of a south-east-pitching anticline. The country 
rocks outcrop poorly and do not show structures well, 
though bedding is frequently well-marked in 
unweathered drill core. Enough outcrop evidence 
offers to show the divergence of the rock strike 
from the trend of the lode (about 35°). 

Predominant rocks are Lower Proterozoic in age, 
and consist of siltstones, sandstones, shales, and 
hornfels, and most are almost certainly of 
tuffaceous origin. Greisenized granite with much 
tourmaline and some tin mineralization intrudes the 
Lower Proterozoic series. The granites and the 
Lower Proterozoic sediments are overlain by a 
flat-lying Cretaceous series. The extensive tour- 
malinization and hornfelsing of the sediments make 
it probable that granite underlies the whole of the 
Maranboy area but it is impossible to say at what 
depth. 

There are three main fault directions : 310°, 30°, 
and 90°. Mineralized lodes occupy the first set which 
is the trend of the Main and Stannum King lodes. 
These lodes occupy the earliest of the fault channels 
and are cut by the other two groups which therefore 
present mining problems. 

The lode is a dense, hard, fine-grained siliceous 
rock, dark grey in colour from the presence of 
abundant fine tourmaline. There is microscope 
evidence that two generations of tin are present and 
this may be related to two stages of movement in the 
Main Lode channel. Late tin occurs in cross-cutting 
veinlets and is coarse grained. 

The extremely fine state of division of much of 
the cassiterite and its strong sliming characteristics 
have posed a metallurgical problem. Research 
would be necessary to improve the recovery by 
gravity concentration of 60% to 65%. Yellow earthy 
bismutite occurs in some places and is generally a 
favourable indicator. The Main Lode occupies a 
channel which strongly transgresses regional 
structures. At the surface the hanging-wall 
contact is commonly more strongly defined and a 
selvage of heavily-brecciated quartz is frequently 
present. At the foot-wall side, however, the contact 
of the lode is gradational and conformable and in 
many underground exposures it is difficult to decide 
whether to map as lode or as country rock. 
Replacement and metasomatism have played a 
great part in this environment. 

This contrast is apparent throughout the field. 
There are innumerable small lodes inter-bedded 
with the sediments and some contain fine-grained 
cassiterite and have been worked by gougers. 
However, many such lodes are barren. Because of 
the small size and scattered occurrence of these 
bedded lodes they have little commercial significance 
The fine-grained ore, pneumatolytically produced by 
emanations from the granite, is widespread 
through the district and contributed a substantial 
portion of the cassiterite present in the Main Lode. 
A later generation of mineralization characterized 


by coarser grain size and probably related to 
renewed movement on the Main Lode fault raised 
the metal content to a grade which gave promise of 
a substantial ore-body and justified a detailed 
investigation. Though separated in time the two 
waves of mineralization may _ have _ been 
penecontemporaneous. 

Several hypotheses are examined to account 
for the diminution of grade at depth :— 

(1) Surface supergene enrichment. In view of the 
fine-grained chemically-inert nature of the lode, the 
prevailing lowrelief,and the unweathered appearance 
of the tin-bearing hornfels this hypothesis is 
regarded as untenable. 

(2) Vertical zoning due to the distribution of 
layers of favourable country rock type about the 
lode. In shaft sinking and underground exploration 
no evidence to support this was seen. 

(3) A locus of ‘* best-ore deposition ”’ is likely to 
occur at a fixed distance from the underlying 
granites and the present Main Lode workings may 
occur where erosion has exposed the favourable 
zone. The application of geophysics would help 
further investigation of these problems. 

(4) The most feasible theory to account for the 
concentration of values near the surface is to relate 
the present ore layer to the unconformity between 
the Cretaceous rocks and the underlying Lower 
Proterozoic. An hypothesis of damming of ore 
emanations against an overlying blanket is the most 
straightforward theory and is supported by some 
field evidence ; though not enough data has been 
collected to decide the matter finally. The validity 
of the theory could be tested by an examination of 
the Cosmopolitan Lode where the blanket rocks 
have been denuded in only a few places. 

This hypothesis, if it is valid, does not offer much 
hope for the future of the field. It is certain that the 
degree of stripping of the cover of the Cretaceous 
rocks in the Main Lode area is not very great and 
even if the present ore represents the roots of an 
original deposit the vertical extent of ore would 
have been too limited to provide substantial 
tonnages. It is believed that the Main Lode line is 
the yardstick by which potentiality of the field 
should be measured. 


” 


The following factors revealed by the company 
investigation make it seem unlikely that a profitable 
operation could develop even if considerable 
expenditure on exploration and capital works was 
undertaken : 


(1) Run-of-mine ore too low grade. 

(2) Weakening of grade with depth. 

(3) Ore widths generally less than expected. 

(4) Lode areas between ore-shoots completely 
barren. 

(5) Few high-grade patches. 

(6) Treatment difficulties. 

(7) Incomplete understanding of ore localizing 
controls. 


Drilling by the Bureau of Mineral Resources has 
indicated a tonnage of marginal grade ore which 
could constitute a strategic reserve in times of 
emergency, but under present conditions it is 
unlikely that the prospect would attract a mining 
company. 
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Cementation Co., Ltd., of 20 Albert Embankment, 
London, S.E. 11, announce that a branch of the 
Cementation Group has been established in 
Australia. Operating initially from Melbourne, it 
will concentrate on all aspects of foundation 
engineering including piling, anchor stressing, 
exploratory drilling, grouting, and the application 
of Cementation and allied geotechnical processes. 

Saunders Valve Co., Ltd., of Cymbran, Mon., point 
out that in the note which appeared last month 
there was some confusion between two new 
products—the rubber-lined non-return valve and 
the solid p.t.f.e. valve—and the company’s power- 
operated valves for remote control. The new 
products are, in fact, the non-return valve, which 
is automatic in action with simple flap construction, 
and the p.t.f.e. valve, in its present form handwheel 
controlled and in small sizes only (} in. and $ in.). 

Joy-Sullivan, Ltd., of Greenock, announce the 
provision of sales, spares, and servicing facilities 
for the Joy-Hazemag impact crusher, manufactured 
by the Hazemag m.b.h. of Munster, Westphalia, 
Germany. Manufacture of spare parts will commence 
immediately in this country and in the near future 
the complete units will be made here. The salt and 
potash mining industries will find the crusher of 
particular value because it provides primary and 
secondary crushing in one operation, selective 
separation of rock salt and anhydrite, and grain- 
preserving grinding to the fineness required for 
subsequent flotation. Applied to ore mining the 
Joy-Hazemag offers selective preparation of mineral- 
bearing tailings and, in many cases, elimination of 
intermediate stages of crushing. 

Saxon Engineering Co., Ltd., of Fenton, Stoke-on- 
Trent, have recently developed a vibratory screen, 
which has many new design features the most 
important being the resilient mounting of the 
entire screen body in bonded rubber bushes. Sizes 
up to 10 ft. by 4 ft. are available with a maximum 
power requirement of 3 h.p. The amplitude of 
vibration is variable and, where required, models 
can be supplied arranged for double-deck screening 
and also for mobility. For dealing with fine materials 
where the moisture content could cause blinding 
the screen is readily adapted for thermal deck 
heating. This type of screen is already in use in 
the ceramic industry effectively handling fine clay 
with a moisture content of 10%. For certain 
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Trade Paragraphs 


requirements of the chemical industry the screens 
are made in stainless steel. 

Richard Sutcliffe, Ltd., of Horbury, Wakefield, 
issue some notes on the hydraulic Armadillo as 
illustrated. After reference to the application 
of hydraulic drive to conveyors in preference to 
compressed air there follows a short explanation of 
the principles. When applied to the Armadillo the 
result is that the machine is very much smaller in 
size and requires only 35 sq. ft. of floor area compared 
with 56-5 sq. ft. for the air-driven machine. This 
means that the prop setting can be much closer 
(5 ft. 4 in. compared with 6 ft. 4 in. when a com- 
pressed-air drive is used). Stopping time is also 
greatly reduced. The hydraulically driven Armadillo 
will stop within 2 ft. of travel. The machine is quiet 
in operation and there are no exhaust vapours. The 
hydraulically driven machine affords the same 
cegree of visibility as can be expected from electric 
motors. 

Baker Perkins, Ltd., of Peterborough, issue 
particulars of the Baker-Meyer mill—a single roller 
unit suitable for grinding clays, natural earths, 
carbons, and coke developed by Neuman and Esser, 
of Aachen, and available in five sizes. One of the 
novel characteristics of the machine is the use of a 
hydraulic ram to apply pressure between the roller 
and the bull ring. This is done in such a way that 
roller bounce is eliminated, adjustment between 
the roller and the ring for different types of material 
can easily be made, and automatic compensation is 
achieved when wear takes place. Hot gases at 
temperatures of up to 550° C. can be used for drying 
during grinding. Crude materials containing as much 
as 25° moisture can be ground without difficulty. 
The introduction of the hot gas into the system 
above the mill permits operation at normal (and 
economical) temperatures. Other materials which 
can be handled include: Barytes, limestone, 
phosphate rock, manganese ore, talk, feldspar, kaolin, 
and graphite. 

Deister Concentrator Co., Inc., of Fort Wayne, 
Indiana, have issued a leaflet describing their 
Model E vibrating screen with FlexElex screen 
heater. This is the Leahy heavy-duty screen which 
provides a differential motion to keep the meshes 
clear of intermediate-size wedging particles and a 
heater to keep the screen wires warm and dry for 
the high production that results from no blinding. 





Sutcliffe 
Hydraulic 
Armadillo. 
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Case 
* 1000” 
Shovel. 


Some other improvements include :—An entirely 
new jacket assembly and mounting concept. 
Simplified jacket tensioning adjustment for uniform 
tautness and effective overall vibration. Easy and 
quick mounting and demounting of jackets. 
No electrical connexions to unmake and remake 
when changing jackets. Bus bar runs from heating 
transformer to contact bars at jacket are short and 
direct, out of the way, and scarcely in evidence. 
Bus bars are of generous cross-section in laminated 
assembly with air gap spacing. Elimination of 
flexible cables or connexions in the heating circuit. 

Elcontrol, Ltd., of Wilbury Way, Hitchin, Herts., 
have issued some further notes on automatic weight- 
control equipment and refer to a new range of 
equipment designed for use in industry involving 
control of plants handling bulk materials such as 
ores. The new Elcontrol type LC4 trip-point con- 
troller and LCS trip-point controller plus margin 
indicator have been designed to give reliable control 
under the most arduous conditions. These are 
robustly constructed and compact. The load cells 
can be safely used in very wet conditions or even 
submerged and flameproof and intrinsically safe 
equipment can be supplied as standard. The units 
are primarily controllers and the control is actuated 
directly via the amplifier. The control function is 
therefore not dependent on the operation of a 
vulnerable instrument system. No mechanical 
accessories are used in the indicators and in this way 
any failure of the moving-coil type instrument does 
not cause failure. 

J. I. Case Co., Ltd., of Mill Road, West Drayton, 
Middx. (subsidiary of J. I. Case Co., of Racine, 
U.S.A.), refer in a recent note to the Case crawler 
range currently offered in the United Kingdom. 
This includes the ‘‘ 800 ”’ shovel (20,700 lb. drawbar 
pull—1l4 cu. yd. standard bucket capacity), the 
“1,000 ” shovel (25,400 lb. drawbar pull—2 cu. yd. 
standard bucket capacity), and the ‘ 1,000” 
hydraulically angling or tilting ‘dozers. These 
machines are distinguished by their system of 
“Terramatic ’’ drive which is a fusion of torque 
converter and constant-mesh gear train and gives 
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independent control to each track. The range of 
wheeled loaders comprises shovels from 1 cu. yd. to 
24 cu. yd. standard bucket capacities and powers 
from 57 h.p. to 120 h.p. All these are also equipped 
with torque converter, power shuttle transmission, 
and power steering. The photograph shows the 
“1,000 ”’ shovel with hydraulically operated ripper 
ripping up the floor of a limestone quarry. 

Mitchell Engineering Group, Ltd., of 1 Bedford 
Square, London, W.C.1, have been awarded a 
contract valued at approximately £440,000 for the 
construction of a coal-preparation plant at Blidworth 
Colliery, Notts., designed to clean run-of-mine coal 
from the ‘“‘ Top Hard ’”’ and “ Hazel” seams at a 
maximum rate of 400 t.p.h. The coals will be 
screened at either 8 in. or 6 in. and the oversize 
material will be hand sorted on a rotary picking 
table where the products made will be rejected 
stone, two qualities of + 8 in. or 6 in.—.e., 
Hard and Brights—and middlings. 

The large coal will be loaded directly into railway 
wagons via loading booms. The large hand-picked 
middlings will be crushed and mixed with the coal 
passing through the primary screen. The coal 
below 8 in. or 6 in. will be screened at 1 in. and 


the + 1 in. material, separated in Ridley-Scholes 
dense-medium primary and_ secondary baths, 
yielding clean coal, middlings, and dirt. The 


“Top Hard” and “ Hazel” coals will be washed 
separately ; the coal below 1 in. in size will be 
washed in Baum jig washers. 

Johnson, Matthey and Co., Ltd., of Hatton Garden, 
London, E.C. 1, announce that they are now pro- 
ducing very pure arsenic, antimony, tellurium, and 
bismuth on a commercial scale. By means of newly- 
developed techniques arsenic is being produced with 
an impurity level of the order of 1 p.p.m., detected 
by use of present known and accepted spectrographic 
methods. The element is in the form of crystalline 
lumps and is packed in vacuum-sealed glass tubes. 

Antimony with a maximum metallic impurity 
content of 5 p.p.m., and bismuth with a maximum 
level of metallic impurities of 10 p.p.m., are being 
produced in ingot form. Zone-refined tellurium with 
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a metallic impurity content of the order of 1 p.p.m. 
is also available in bulk in the forms of ingot or 
grain. The company point out that because of the 
increasing importance to the semiconductor industry 
these four high-purity metals find growing applica- 
tion in the form of inter-metallic compounds. For 
example, gallium arsenide is used in the production 
of special diodes and transistors, indium antimonide 
and indium arsenide are used for magneto-sensitive 
devices, and bismuth telluride is used in Peltier 
cooling units. 

Morgan Crucible Co., Ltd., of Battersea Church 
Road, London, S.W. 11, and British Belting and 
Asbestos, Ltd., have registered a new company 
named Morgan-Mintex, Ltd., which will manufacture 
sintered friction materials, sold under the registered 
trade mark ‘“‘SINTERLINK.”’ These materials 
have been developed by the Morgan Crucible 
Co., Ltd., and are produced at their factory in 
Wandsworth, where the new company will be 
located. Sales throughout the world will be handled 
by the Mintex Division of British Belting and 
Asbestos as sole concessionaires. SINTERLINK 
sintered friction materials will add to the existing 
range of friction materials offered by Mintex, which 
are mostly based on the combination of asbestos 
fibres with natural and synthetic resins ; together 
they will offer a very considerable variety of 
physical properties, sizes, and shapes. SINTER- 
LINK has distinctive qualities which are comple- 
mentary to those of ‘‘MINTEX”’ materials and are 
of especial value in automatic transmissions, and 
heavy earth-moving equipment where its physical 
and mechanical propertiesand better heat dissipation 
characteristic permit higher unit loadings, resulting 
in more compact designs. 

Sandvik Steel Works Co., Ltd... Sandviken, 
Sweden, last month opened a new factory for the 
production of rock-drilling equipment, mainly of 
detachable bits and extension steels of over 14 in. 
diameter. The biggest detachable bits which will be 
made will be 9 in. in diameter. Each of these 
weighs 132 lb. including the tungsten carbide insert, 
which itself weights 174 lb. (These figures form an 
intriguing contrast to one of the smallest Sandvik 
products, a plughole drillsteel, 0-3 in. in diameter 
and weighing only a few ounces.) Steels for the new 
drills have been developed since the war in con- 
junction with Atlas Copco AB, of Stockholm, who 
now have the selling rights for Sandvik Coromant 
drillsteels throughout the world outside Scandinavia. 
All the Sandvik hard metal is manufactured at the 
company’s factory. It is a sintered product con- 
sisting of approximately 90°, tungsten carbide, 
10°, cobalt, and small proportions of other materials. 
At the opening ceremony Mr. Wilhelm Haglund, 
the managing director, pointed out that the new 
factory is not the only example of the company’s 
expansion. Of recent months Sandvik have built 
extensions to their electro-steel works, a warehouse 
for tubes, and enlargements of their Coromant tool 
factory. 

Frederick Parker, Ltd., of Leicester, have intro- 
duced two new models to their range of ‘“‘ Sandor ”’ 
sand dewaterers, The ‘“‘ Sandor ”’ consists of a tank 
into which sand and water are fed and where the 
sand is allowed to settle. Special perforated buckets 
on legs attached to a strong rubber and canvas belt 
move slowly through the settled sand and travel 
upwards through comparatively calm clean water. 
The mounting of the dredger buckets allows the 
water to drain off immediately they leave the water 
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in the tank on their upward path to storage. The 
first of the new models has 36-in. wide buckets, a 
tank with a capacity of 50,000 gal., and an output of 
about 70 t.p.h. The second model designed to 
recover a high proportion of extreme fines has in 
addition to the 50,000-gal. main tank a supple- 
mentary tank. The fines which settle in the supple- 
mentary tank are returned to the main tank by a 
spiral worm. In this model 30-in. wide buckets are 
used. The output is 50 t.p.h. Both models are 
powered by a 12}-h.p. motor through a 60:1 
gearbox and final chain drive. 

Cooper and Turner, Ltd., of Vulcan Road, Sheffield, 
make available some notes on armoured flexible 
conveyor production at the wagon works of the 
Butterley Co., Ltd. The conveyor exists in a 
number of sizes, a typical conveyor however 
consisting of a number of sections 2 ft. wide and 
4 ft. 11 in. long fabricated from 3-in. abrasion- 
resistant plate. These sections or pans take the 
general form of a flat tray with flanged side pieces 
which enable a chain ladder of high-tensile steel 
chain and scraper bars to be drawn through a 
number of joined sections returning by flanges on 
the underside of the pan, the flanged side pieces being 
special rolled sections. Each section of the conveyor 
is joined to a preceding section by loosely-bolted 
mating lugs and sockets which are welded to the 
side pieces and these sockets are shaped to allow for 
movement within the limits ot 4° in any direction 
so that the conveyor can be “snaked’’. The side 
pieces are also mated by half-discs and milled 
quadrants, two discs being welded into recesses at 
one end of each side piece such that they engage 
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smoothly in the recesses of the adjoining members. 
The main plate of each panisextended and stopped 
at the receiving end to fit undezneath the adjacent 
section, thus giving an overlap to prevent spillage 
at the joint. Each section is provided with eight 
spill plate brackets to accommodate four spill plates. 
The conveyor is driven by a 40 to 50 h.p. motor at 
1,460 r.p.m. through a gearbox and fluid coupling. 

Head Wrightson and Co., Ltd., of 20, Buckingham 
Gate, London, S.W. 1, in a recent statement record 
that their subsidiary, Head Wrightson Stockton 
Forge, Ltd., has changed its name to Head Wright- 
son Stockton, Ltd. This move was considered 
expedient in view of the greater diversification of 
activity since the days of the company’s formation 
over 60 years ago and the extension of their opera- 
tions into new industries. To-day the company 
designs and manufactures specialist equipment for 
the mining, iron and steel, chemical, and allied 
industries. The company’s services in the con- 
structional field including light-alloy structures, 
vessels, bridges, tanks, etc., are used extensively 
overseas. 

Another company is the subject of a separate 
statement. Head Wrightson Iron and Steel Works 
Engineering Ltd. have received an order from 
Appleby-lrodingham Steel Co. (branch of the 
United Steel Companies, Ltd.) for the design and 
construction of further extensions to their ore 
preparation and sinter plants covering the supply 
of four additional sinter machines 8 ft. wide by 
168 ft. long together with the engineering of the 
complete plant. 

The company have also produced an illustrated 
leaflet on the subject of pelletizing which refers to 
the work of their research and development depart- 
ment for dealing with a wide range of problems in 
the mineral processing field. Here there is a pilot 
plant for tests on pelletizing and granulating. As an 
example of application, when finely divided ores— 
e.g., flotation concentrates—are suitable for feeding 
to a sintering machine the mixture is passed through 
a pelletizing drum to give a granular and therefore 
more permeable bed. 

Holman Bros., Ltd., of Camborne, refer in a 
recent note to the new factory for Holman-Iberica 
S.A. recently opened at Pinto, near Madrid, by 
Mr. P. M. Holman. The Spanish company was 
formed in 1957 by Holmans with their agents, 
Maclaurin Morrison y Cia S.A. and the latter 
company’s associates the Siberex Group. Initial 
production was concentrated on air-compressors ; 
the first, with a capacity of 120 c.f.m. and powered 
by a Barreiros diesel engine of wholly Spanish 
manufacture was completed in July last year. 
While built from drawings and patterns supplied 
from Camborne all components except the 
valve assemblies were manufactured in Spain. 
Additionally the manufacture of stationary com- 
pressors, Holsteels, Holbits, and rock-drill spares 
is already under way. A larger capacity compressor, 
a range of pneumatic tools and the Silver Three 
Handril are all scheduled for production. 

A more recent note calls attention to a new 
Portuguese record for rock tunnelling in the Cavado 
Rabagao tunnel of the Alto Rabagao Hydro- 
Electric scheme (Hydro-Electrica de Cavado) 
Portugal. This tunnel, which is one of many in the 
scheme, will have a final length of 4,900 m. of which 
2,100 m. have been completed. The tunnel is 
4-01 m. by 3-96 m. (13 ft. by 13 ft.) of horse-shoe in 
hard granite. All drilling was done with Holman 


Silver Three Handrils mounted on Holman 52 in. 
Airlegs. Three worked from invert level with three 
more on a rail-mounted portable staging to deal 
with the upper section. Air pressure at the face was 
5-5 to 6 kgs/Cm.?, Ten men were employed at the 
face during each eight hour shift. A vee cut em- 
ployed called for an average of 56 holes per round, 
each 3-2 m. deep. Three rounds were drilled every 
24 hours, butitis felt that this rate of progress could 
be increased by improving the mucking 
arrangements. 

International Combustion, Ltd., of 19 Woburn 
Place, London, W.C. 1, issue some notes on Raymond 
flash drying systems, which are used to remove defi- 
nite amounts of moisture from damp granular or 
fibrous material. The material is circulated in a 
hot turbulent gas stream, causing the rapid transfer 
of heat and evaporation of moisture. When simul- 
taneous Grying and grinding is required a disinte- 
grator or pulveriser is included in the system. The 
finished product is separated, cooled, and conveyed 
in a dust-free plant operating under suction and its 
dryness and particle size may be accurately con- 
trolled. Hot gas is supplied either by direct firing, 
indirect heating, or the use of waste gas and 
International Combustion furnaces operating on 
gas, oil, or coal, and heat exchangers are provided 
to meet these conditions. Several wet feeder 
arrangements are available, allowing the rate of 
feed to be changed as required. The mixer is used to 
condition the incoming wet feed by blending it 
with previously dried material. A product is thus 
obtained which can be easily picked up by the hot 
gas stream. A cage or impact mill is incorporated 
in the system when simultaneous drying and 
grinding is required. Wet material is fed into the 
hot gas stream and the mixture then enters the mill 
axially. The product leaves the mill almost com- 
pletely dried but mixed with the gas. After passing 
through the uptake pipe this mixture enters a 
cyclone collector, where separation occurs, and the 
moisture-laden gas is discharged to atmosphere 
through the vent fan. A bag filter, cyclone, or wet 
scrubber are sometimes included in the system 
after the exhaust fan. The dry divider proportions 
the finished product when dry return is needed for 
conditioning the incoming wet feed. This propor- 
tioning device may be either manually or auto- 
matically controlled. 





Public Works and Municipal Services 
Congress and Exhibition 


Continuing the notes which appeared in the 
November issue particulars are given in the following 
of some further items of interest seen at the 
exhibition. 

A.E.C., Ltd., of Southall. Middx., occupied two 
stands. On one of these the largest in their range of 
Dump trucks—an 18-cu. yd. capacity machine— 
was exhibited. This is equipped with the A.E.C. 
turbo-charged diesel engine which develops 
340 b.h.p. at 1,900 r.p.m. This engine and others in 
the company’s range were also shown. 

Atlas Copco (Great Britain), Ltd., of Hemel 
Hempstead, Herts., displayed a range of compressors 
and pneumatic tools. Foremost among the rock- 
drills on the stand were the Lion and Tiger models 
which are the same type as the drill now being used 
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to drive the Mont Blanc road tunnel from Italy to 
France and the Loch Awe hydro-electric tunnel in 


Scotland. Also on view was the record-breaking 
rock-drill the BM31_ bencher. Recently, when 
working in granite at a site in Sweden, one man 
drilled a total of 750 ft. in one shift with two drills 
of this type. The BM31 is the most economical drill 
to use on projects where wagon drills would be 
uneconomic. It weighs 89 lb., has an effective feed 
length of 70% in., and is mainly intended for drilling 
with integral steels with changes of 5 ft. 3 in. 

E. Boydell and Co., Ltd., of Old Trafford, 
Manchester, in addition to the items mentioned in 
the note in November were also showing for the first 
time the Muir-Hill Camill 7-cu. yd. dumper—an 
articulated dump truck with Fordson diesel engine 
of 58 b.h.p. at 1,600 r.p.m. 

Craelius Co., Ltd., of 11 Clarges Street, London, 


W.1., showed the XCH-60 diamond drill, skid 
mounted and equipped with a Ruston 2 YWA 
diesel and the XF-90H medium-capacity dri! 


rated to 2,000 ft. for rods up to 3$ in. diameter. The 
X25, a light air-driven drill suitable for underground 
work was also shown, together with a number of 
drilling accessories. 

Dowty Hydraulic Units, Ltd., of Ashchurch, Glos., 
indicated in their display a variety of applications 
of their hydraulic equipment to earth-moving 
machinery and rail transport, examples including a 
Massey Ferguson tractor-digger-shovel with Dowty 
gear pump, control valves, rotary retractor, screens, 
and self-sealing couplings, a mine locomotive by 
Ruston and Hornsby of 48h.p. with Dowmatic trans- 
mission, and Aveling Barford dumpers equipped 
with hydraulic tipping and steering. 

Griffin and George, Ltd., of Ealing Road, Alperton, 
Wembley, Middx., demonstrated a site testing 
laboratory in which are samples taken from a 
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number of sub-strata by means of the equipment. 
Wall displays showed clay sampling in progress, 
general site investigations, and sites where failures 
due to subsidence and other factors have occurred. 

Hadfields, Ltd., of Sheffield, had one of their 
36 in. by 24 in. double-toggle jawbreakers on show 
fitted with mechanical grease lubrication and a 
working model of a 72 in. by 48 in. machine. 
Attention was also called to dragline and dipper 
buckets, of which 5 cu. yd., 3 cu. yd., and } cu. yd 
examples were exhibited. Various castings for 
crushing and earth-moving equipment were included 
in the display. 

Holman Bros., Ltd., of Camborne, in addition to 
the items mentioned in the note in November 
showed for the first time the Holtrac (as illustrated) 
a powerful crawler-mounted drill rig which with a 
towed air-compressor forms a self-propelled unit 
capable of being operated by one man. It carries a 
SL 160 heavy drifter. Maximum track oscillation 
over all types of ground by means of an articulated 
action system ensures stability and manoeuvrability 
under adverse site and quarry conditions. 

Robert Hudson, Ltd., of Meadow Lane, Leeds, 
were showing their Rugga wagon such as is made in 
sizes from 15} cu. ft. to 54 cu. ft. capacities and 
usually for 2-ft. gauge trucks and called attention 
to diesel locomotives by theHunslet Engine Co., Ltd., 
for whom they are agents. 

Joy-Sullivan, Ltd., Air-Power Division of 7 Harley 
Street, London, W. 1, were showing the “‘ Airvane ” 
RP. 365 rotary portable and the WN.112 industrial 
heavy-duty stationary compressors. A feature of 
the RP. 365 is the ‘“ built-in’’ multiple safety 
circuit which automatically shuts off the engine in 
the event of rising temperature, falling engine oil 
pressure, or excessive temperature of discharge air. 
Examples of the range of rock-drills were also on 
display. The JAL.47 drill shown is basically the 
hand-held model L.47 adapted for mounting on an 
automatically retractable airleg of a special material 
construction with a high strength to weight ratio. 

Merton Engineering Co., Ltd., of Faggs Road, 
Feltham, Middx., in addition to their own products 
referred to in the note in November were showing 
for the first time the Nelson tractor shovel, model 
200D—a product of N.P. Nelson Iron Works, of 
New Jersey. It is powered by a 105-h.p. diesel 
engine and has, as standard equipment, a 2} cu. yd. 
rated capacity bucket capable of lifting a 13,000 ib. 
load. The bucket has 40° crowd at ground level and 
a discharge angle at maximum height of 50°. 
Maximum clear discharge height is 9 ft. 6 in. with 
a forward reach at this height of 2 ft. 2 in. Power is 
transmitted to the driving axles by an Allison 
Torqmatic transmission consisting of a torque 
converter and planetary and transfer gears, all 
clutches being hydraulically operated. 

Mining Engineering Co., Ltd., of Worcester, 
demonstrated by means of a quarter-scale model 
their belt-conveyor telescopic unit and radial 
spreader designed for spoil disposal, Advancing 
of the spreader can be effected while the conveyor 
system is running. A standard section of belt- 
conveyor structure of the suspended idler type was 
also shown together with a length of Meco tube as 
used in mine and tunnel ventilation. 

Mono Pumps, Ltd., of 1 Sekforde Street, London, 
E.C. 1, had a display of several pumps suitable for 
handling sludge and liquids containing small solids. 
Working models demonstrated the simple 
construction. 
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Nordberg Manufacturing Co., of 19 Curzon Street, 
London, W.1., had as principal exhibit a 3-ft. 
standard Symors cone-crusher arranged so that the 
crushing action could be inspected. A range of bar 
and rod screens and the horizontal F type screen 
were also to be seen in operation. 

Padley and Venables, Ltd., of Clutha House, 
10, Storey’s Gate, London, S.W.1, on the rock- 
drilling section of their stand featured deep-hole 
drilling equipment, coupled rods, heavy-duty 
percussive bits, and external meter feed attachments 
as well as examples from the range of tungsten 
carbide-tipped drill stems and detachable bits for 
both percussive and rotary tools that they supply. 

Frederick Parker, Ltd., of Leicester, made a 
feature of the Cascade scrubber-mill or washer. 
The complete mobile unit shown was a composition 
of three standard units—the Scrubber-mill, the 
“ Rapide’”’ vibrating screen, and the ‘‘ Sandowheel ” 
sand dewaterer, each of which can be used or 
mounted separately. The construction of the 
Scrubber-mill is such that the cylinder is always 
heavily loaded regardless of the rate of feed, the 
period of time which sand, gravel, or stone spends 
in the mill being determined by the feed rate. For 
example, at a feed of 30 t.p.h. the material will be 
scrubbed and milled for about five minutes, but at 
60 t.p.h. it will be about half this time. 

Pegson, Ltd., of Coalville, Leicester, showed two 
typical crushing machines from their range—a 
48 in. by 36 in. double-toggle primary jaw-crusher 
and a new secondary crusher, the 66-in. Gyrasphere. 

Perkins Engines, Ltd., of Peterborough, in a 
further note on their part in the exhibition call 
attention to an exhibit by the Rolba Co., Ltd., of 
88-92, Rochester Row, London, $S.W.1, of the 
Muskeg tractor. This Canadian-designed machine 
combines the features of a snow tractor, jeep, and 
dukw, and can climb snow-covered mountains, cross 
swamps, river or bogs, and carry firefighting or 
other equipment through thick forest and bush. 
Available with a wide variety of personnel or 
equipment-carrying bodies, it is rubber tracked and 
has completely watertight chassis and bodywork. 
The power unit is a Perkins six-cylinder industrial 
diesel engine developing 88 b.h.p. at 2,400 r.p.m. 

Renold Chains, Ltd., of Wythenshawe, Manchester, 
gave particular prominence to their heavy roller 
chains as used in large machinery drives as wellas a 
display of various conveyor chains. Power transmis- 
sion accessories such as sprag clutches and flexible 
couplings were also shown with demonstrations on 
working models 

Ross Engineers, Ltd., of 11, Walpole Road, 
Surbiton, Surrey, demonstrated their two-roll 
grizzly in action and had scale working models of 
both the drop-bar feeder and the chain feeder. 

Ruston-Bucyrus, Ltd., of Lincoln, introduced a 
new machine—the 11-RB transit crane of 9 tons 
capacity mounted on a specially-designed chassis 
and powered by a Perkins diesel of 98 h.p. The crane 
itself is powered by a Ruston air-cooled diesel 
engine of 40 h.p. Boom lengths range from 25 ft. 
to 70 ft. 

Wilkinson Rubber Linatex, Ltd., of Stanhope 
Road, Camberley, Surrey, demonstrated on their 
stand the abrasion-resistant properties of Linatex 
rubber and had in particular a working arrangement 
of a sand washing, classification, and dewatering 
plant. Valves, lined pipework, and batch ball-mill 
with sectioned drums were included among other 
items shown. 
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NEW BOOKS, PAMPHLETS, ETC. 


Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 


Alluvial Prospecting and Mining. By S. V. 
GRIFFITH. Second (revised) edition. Cloth, octavo. 
245 pages, illustrated. Price 42s. Oxford: Perga- 
mon Press, Ltd. 

International Mineral Processing Congress, 1960 : 
Proceedings. Cloth, octavo, 1118 pages, illustrated. 
Price 100s. London: Institution of Mining and 
Metallurgy. 

A History of Piatinum : From the Earliest Times 
to the Eighteen-Eighties. By Donatpb McDonacp. 
Cloth, large octavo, 254 pages, illustrated. Price 
35s. London: Johnson, Matthey and Co., Ltd. 

Mechanized Cutting and Loading of Coal. By 
R. SHEPHERD and A. G. WitTNEss. Cloth, octavo, 
328 pages, illustrated. Price 50s. London : 
Odhams Press, Ltd. 

Britis: Columbia: Minister of Mines Annual 
Report, 1959. Paper covers, 303 pages, illustrated. 
Victoria, B.C. : Department of Mines. 

Ontario: Mining Operations in 1958. Vol. 
LXVIII, Part 2, 1959. Paper covers, 148 pages. 
Toronto : Department of Mines. 

Somaliland: Geological Survey Department 
Report April, 1959-March, 1960. Paper covers, 
26 pages. Price Shs. 2/-. Hargeisa, Somali Republic: 
Stationery Office. 

Kenya: Mines and Geological Department 
Index of Annual Reports, 1951-1955. Paper covers, 
70 pages. Price Shs. 5/-. Nairobi: Government 
Printer. 

The British Solomon Islands : Geological Record, 
1957-1958. Edited by JoHN C. Grover. Paper 
boards, 113 pages, illustrated. Price 35s. London : 
Crown Agents for Oversea Governments and 
Administrations. 

Metal Statistics, 1950-1959: Metallgesellschaft 
A.-G. 47th Annual Issue. Paper boards, 284 pages. 
Frankfurt am Main: Metallgesellschaft A.-G. 


RECENT PATENTS PUBLISHED 


— copy of the specification of the patents mentioned in 
this column can be obtained by sending 3s. 6d. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


28,278 of 1957 (850-480). DEPARTMENT OF MINES 
oF CANADA. Production of Lithium sulphate. 

39,146 of 1957 (849,372). NATIONAL SMELTING 
Co., Ltp. Blast furnace smelting of zinciferous 
materials. 

1,434 of 1958 (851,502). KLGCKNER-HUTTENWERT 
HaspE A.G. Methods and apparatus for coking fine 
and superfine ores. 

11,523 of 1958 (849,637). COMMISSARIAT A 
L’ENERGIE ATOMIQUE. Methods and devices for 
separating a granular material from a liquid. 

31,709 of 1958 (851,776). ICNAPSACK-GRIESHEIM 
A.G. Process and device for purifying metal vapours. 

31,824 of 1958 (852,441). AMERICAN SMELTING 
AND REFINING Co. Method of operating a blast 


- furnace. 


42,145 of 1958 (849,616). NATIONAL RESEARCH 
CORPORATION. Production of tantalum. 

13,772 of 1959 (852,719). METALLGESELLSCHAFT 
A.G. Sintering of ores. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in-the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 


Production, Africa : Copper, Rhodesia. Nchanga 
Mine, Northern Rhodesia. M. W. Rusuton, K. E. 
Mackay, Bull. Instn. Min. Metall., Dec., 1960. 


Production, Africa: Diamonds, Review. How 
Diamonds are Found and Mined in Africa. <A. F. 
Datty, Min. World (San Francisco), Oct., Nov., 
1960. 


Production, Germany: Sulphides, Harz. The 
Rammelsberg Mine. H. EICHMEYER, Mine, Quarry 
Engg., Oct., Nov., Dec., 1960. 


Production, Russia: Jvon, Krivoy Rog. Iron 
Mining at Krivoy Rog, U.S.S.R. H. R. Rice, Canad. 
Min. J., Nov., 1960. 


Production, Surinam : Bauxite, Handling. 
Suralco’s Bauxite Handling System. J. G. Cazort, 
J. J. DE Witte, Min. Engg., Nov., 1960. 


Production, Sweden: Jvon Ove, Kivuna.  Iron- 
Ore Mining at Kiruna. Ivon, Coal Tr. Rev., Nov. 25, 
1960. 


Production, United States: Magnesite, Nevada. 
Basic Incorporated Increases Magnesite Production 
at Gabbs. Min. World (San Francisco), Nov., 1960. 


Nickel, Review. Nickel Ore 
CHAKRAVARTY, Indian 


Resources, India : 
Deposits in India. 5S. C. 
Minerals, July—Sept., 1959. 


Mathematical. 
MuRARD, fev. 


Statistics, Probability : Studies, 
Probability and Statistics. R. 
l’Ind. Min., Oct. 15, 1960. 


eview, 1959. The Uranium 
Ann. Mines, Nov., 1960. 


Uranium, Industry: 7 
Mining Industry in 1959. 


Geology 


Economic, Africa : Manganese, Ivory Coast. The 
Grand Lahou Manganese Deposit. Ann. Mines, 
Nov., 1960. 


+Economic, Australia: Tin, Northern Territory. 
Exploration of the Maranboy Tinfield. J. SHEPHERD, 
Min. Chem. Engg. Rev., Sept. 15, 1960. 


Economic, Canada: Copper, B.C. Porphyries, 
Breccias, and Copper Mineralization in Highland 
Valley. J. M. Carr, Canad. Min. J., Nov., 1960. 


Economic, Canada: Copper-Zinc, Quebec. The 
Mattagami Area of North-Western Quebec. 


M. LaTuLipPE, Precambrian, Oct., 1960. 
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t Article digested in the MaGazineE. 


Economic, Canada: Lead-Zinc, B.C. Geology of 


the H.B. Mine. G. F. WarnNinG, Canad. Min. 
Metall. Bull., Oct., 1960. 
Economic, India: Gold, Mysore. Structural 


Control and Localization of Gold-Bearing Lodes, 
Kolar Gold Field. S. NARAYANASWAMI and others, 
Econ. Geol., Nov., 1960. 


Economic, United States: Bentonite, California. 
Geology of the Otay Bentonite Deposit, San Diego 
County, California. G. B. CLEVELAND, Calif. Div. 
Mines Special Report 64. , 


Flow, Fluid: Resistance, Channel. Flow Resist- 
ance in Sinuous or Irregular Channels. iL. 6. 
LEOPOLD and others, U.S. Geol. Surv. Prof. Paper 
282-D. 


*Mineralogy, Economic: esearch, Beryllium. 
Recent Researches on Beryllium Ores. THE MINING 
MAGAZINE, Dec., 1960. 


Prospecting, Sampling : Deposits, Mineral. 
Sampling Mineral Deposits. Calif. Div. Mines 
Mineral Information Service, Vol. 13, No. 11, Nov., 
1960. 


Survey, Botanical: Uvanium, United States. 
Botanical Prospecting for Uranium in the Circle 
Cliffs Area, Garfield County, Utah. F. J. KLern- 
HAMPL, C. Korerr, U.S. Geol. Surv. Bull. 1085-C. 


Survey, Geochemical : 
chemical Techniques A Review. J. 
Canad. Min. Metall. Bull., Oct., 1960. 


Techniques, Review. Geo- 
E. RIDDELL, 


Survey, Geochemical : Terrain, Glaciated. Geo- 
chemical Prospecting Methods Employed in 
Canada’s Glaciated Precambrian Terrains. J. E. 
RIDDELL, Min. Engg., Nov., 1960. 


Survey, Geophysics: Gravity, United States. 
Gravity Survey of the Western Mojave Desert, 
California. D. R. MaBey, U.S. Geol. Surv. Prof. 
Paper 316-D. 


Metallurgy 


Copper, Silicate : Process, Segregation. Arizona 
Copper Silicates Respond to Segregation. Engg. 


Min. J., Nov., 1960. 


General, Canada: Refineries, Copper. Operations 
at Canadian Copper Refineries, Ltd. G. BRIDGsTOCcK 
and others, Canad. Min. Metall. Bull., Oct., 1960. 


General, Survey: Techniques, Progress. Metal- 
lurgy Since the Beginning of the Century. 
A. GRONNINGSATER, Canad. Min. J., Nov., 1960. 
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*Hydrometallurgy, Gold: Plant, Witwatersrand. 
New Gold Plant on the Rand. L. A. WaspE, THE 
MINING MaGazINnE, Dec., 1960. 


Iron, Reduction: Process, United States. Iron 
Ore to Metal by Partial Reduction and Electric 
Furnacing. Min. World (San Francisco), Nov., 1960. 


Roasting, Iron-Ore: Taconite, United States. 
Magnetic Roasting of Iron Ores in a Travelling 
Grate Roaster. H. H. Wapke, N. F. Schurz, Min. 
Engg., Nov., 1960. 


Steel, Making: Process, Oxvgen. Oxygen Steel- 
making Processes: Practical Chemistry Tron, 


Coal Tr. Rev., Nov. 18, 1960. 


Steel, Refining : Process, LD. Application of the 
LD Process to High-Phosphorus Iron. A. BRuNo, 
Iron, Coal Tr. Rev., Dec. 2, 1960. 


Machines, Materials 


Classifier, De-dusting : Limestone, United States. 
Successful Application of the Gravitational-Inertial 
Classifier. Min. Engg., Nov., 1960. 


Conveyor, Steep-Belt : Design, Sandwich. The 
Sandwich Conveyor—A Solution for Steep Belt 
Transportation. E. H. L. Rasper, P. RaAspeEr, 
Engg. Min. J., Nov., 1960. 


Explosives, Nitrate: Use, Slurvies. Blasting 
Slurries. H. E. Farnam, Canad. Min. Metall. Buil., 
Oct., 1960. 


Mucker, Blair: Stopes, Narrow. New Blair 
Mucker for Inclined Stopes only 30-in. High. Min. 
World (San Francisco), Nov., 1960. 


Winder, Friction: Installation, South Africa. 
Friction Winder at a South African Gold Mine. 
C. MEYER, C. B. Reap, G.E.C.J., Autumn, 1960. 


Mining 
Breaking, Coal: Blasting, Air. Compressed-Air 
Blasting in British Coal Mines. A. B. WILDGOOSE, 
Coll. Engg., Nov., 1960. 


*Calculations, Machine: Principles, Review. 
Modern Computing Methods. T. L. THomas, THE 
MINING MAGAZINE, Nov., Dec., 1960. 


*Driving, Tunnel: Drilling, Ladder. Ladder 
Drilling. Trade Notes, THE MINING MAGAZINE, 
Dec., 1960 ; Canad. Min. J., Nov., 1960. 


General, Africa: Copper, Rhodesia. Nchanga 
Mine, Northern Rhodesia. M. W. Rusuron, K. E. 
Mackay, Bull. Instn. Min. Metall., Dec., 1960. 


General, Germany: Sulphides, Harz. The 
Rammelsberg Mine. H. EICHMEYER, Mine, Quarry 
Engg., Oct., Nov., Dec., 1960. 


Grouting, Cement: Practice, United States. How 
Research Advances Grouting Techniques at 
St. Joseph Lead. J. J. REED, L. BILHEIMER, Min. 
World (San Francisco), Nov., 1960. 


Handling, Ore: Chutes, Underground. Causes of 
‘Hanging’ in Ore Chutes. V. AYTAMAN, Canad. 
Min. J., Nov., 1960. 


‘ 


Hazards, Blasting: Fumes, Nitrous. The 
Elimination of Nitrous Fumes from Blasting Gases. 
S. R. Rasson and cthers, J. S. Afr. Inst. Min. 
Metall., Oct., 1960. 


Hygiene, Ventilation: Coal, United Kingdom. 
Ascensional and Descensional Ventilation on a 
Longwall Face. R. Kirk, W. M. RoBertTson, Min. 
Eng., Dec., 1960. 


Safety, Support : Pressure, Ground. The Measure- 
ment of Rock Pressures Induced by Mineral Ex- 
traction. A. W. May, Canad. Min. Metall. Bull., 
Oct., 1960. 


*Sinking, Shaft: Record, South Africa. Sinking 
Record at Hartebeestfontein. THE MINING MaGa- 
ZINE, Dec., 1960. 


Support, Roof: Pillavs, Concrete. Prestressed, 
Preloaded Concrete Pillars Give Better Roof 
Control. J. J. REED, C. D. Mann, Engg. Min. J., 
Nov., 1960. 


Ore-Dressing 


Cleaning, Coal: Plant, United Kingdom. Dawdon 
Coal Preparation Plant. Coll. Engg., Dec., 1960. 


+Cleaning, Coal: Plant, Wales. New Coal Plant 
in South Wales. Mining Digest, THE MINING 
MAGAZINE, Dec., 1960. 


*Comminution, Grinding: Control, Automatic. 
New Ideas in Automatic Grinding Control. Ore- 
Dressing Notes, THE MINING MaGazINE, Dec., 1960. 


*Control, Flotation : Detector, Froth-Level. Flota- 
tion Froth Level Detector. J. H. PowNa tt, P. L. 
PALMER, THE MINING MAGAZINE, Dec., 1960. 


+Dams, Tailing : Design, Stability. The Stability 
of Slimes Dams in the Gold Mining Industry. G. W. 
Donatpson, J. S. Afr. Inst. Min. Metall., Oct., 
1960. 


Design, Plant: Controls, Automatic. Automatic 
Controls—Keys to Modern Plant Electrical Design. 
W. E. ScHwARTzBuURG, Engg. Min. J., Nov., 1960. 


General, Africa: Copper, Rhodesia. Nchanga 
Mine, Northern Rhodesia. M. W. Rusuton, K. E. 
Mackay, Bull. Instn. Min. Metall., Dec., 1960. 


General, India: Symposium,  Beneficiation. 
Mineral Beneficiation: A Symposium. j. Mines, 
Metals, Fuels, July, 1960. 


*General, South Africa: Gold, Witwatersrand. 
New Gold Plant on the Rand. L. A. WaAspE, THE 
MINING MAGAZINE, Dec., 1960. 


*Water, Mill: Measures, Conservation. Mill 
Water Conservation Practice. Ore-Dressing Notes, 
THE MINING MAGAZINE, Dec., 1960. 
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There just isn’t enough room here to show every 
Sandvik Coromant bit, but the picture above should 
give you some idea of the range. The smallest Coromant 
bit is 13 inches in diameter (35 mm) and the largest, 
9 inches (229 mm). In between there is a carefully 
graduated range of shoulder-type and bottoming type 
bits for every class of mining and contracting work — 
tunnelling, quarrying, boulder blasting and general 
secondary drilling. 

Coromant Drilling means Economy Drilling! 
Coromant detachable bits are made from high alloy 
Sandvik steel. The tungsten-carbide inserts are 
brazed, using the same technique as for the famous 
Sandvik Coromant integral steels. The bits are com- 
pletely machined. From ore to finished bit, every stage 
of production is subjected to strict quality control. As 
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A selection 
from the 
very wide 
range of 
Sandvik 
Coromant 
bits. 


a result, Coromant bits are of uniformly high quality. 
Test them against any other make of bit and compare 
the footage costs. You'll find, without any doubt, that 
Coromant drilling is economy drilling ! 

Sandvik Coromant - sold throughout the 

world by Atlas Copco. 

Sandvik Coromant drill steel equipment is sold 
exclusively by Atlas Copco-the world’s largest 
organisation specialising solely in compressed air 
equipment. Currently drilling some 1,650,000,000 feet 
a year, Sandvik Coromant drill steel equipment is 
developed for use with Atlas Copco rock drills making 
the world’s most widely used drilling combination. 
Further information about Sandvik Coromant drill 
steel equipment is readily available from any Atlas 
Copco Company or agent or from the address below. 


Mtlas Copco puts compressed air to work for the world 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN. 


6—7 


IN THE UK: ATLAS COPCO (GB) LTD., MAYLANDS AVE., HEMEL HEMPSTEAD, HERTS 
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Chairman’s statement: RHODESIAN ANGLO AMERICAN LIMITED 


(Incorporated in Northern Rhodesia) 


Economic Effects of Political Uncertainty in 
Central Africa 


PRINCIPLE OF “INDIVIDUAL MERIT” NOT COLOUR SHOULD BE BASIS FOR 
POLITICAL RIGHTS IN MULTI-RACIAL STATES 


Mr. H. F. Oppenheimer Reviews Progress of Rhodesian Anglo 


American’s Mining and Industria! Interests 


The following is from the statement by the chairman, 
Mr. H. F. Oppenheimer, which has been circulated 
to members. 


HE operations of the copper mining companies 

from which we derive most of our revenue were 
not directly affected by the political disturbances 
and uncertainty that prevailed for much of the year 
in Central Africa. The three copper mining com- 
panies of the Anglo American Group all had success- 
ful years. Rhokana Corporation’s production was 
103,981 tons and its profit after tax, including 
investment income, was £11-5 million. Nechanga 
Consolidated Copper Mines had an output of 
178,000 tons with profit after tax of £13-6 million. 
Bancroft Mines, in its first full year of operations 
since the mine reopened, produced 51,000 tons, with 
a profit of 43-6 million and was able to declare a 
maiden dividend of Is. per share. 

Our profit for the year was £7,134,000. This was 
only £240,000 less than the record profit earned in 
the year ended June 30, 1956, when the average 
price of copper was £371 a ton compared with an 
average price during the past year of £248 a ton. In 
1956, however, Rhokana was faced with a heavy 
capital programme and Nchanga, while nearing the 
end of its four-stage extensions, had embarked on 
the open-pit project which also involved large 
capital expenditure. The beneficial results of this 
capital work were evident last year in increased 
production and efficiency at both mines. 


Effects of Political Unrest 


Although the operations of the mines were not 
affected by the political uncertainty, this brought 
about a sharp decline in the market price both of 
our own shares and of our investments. When the 
offer was made of 6°, loan stock carrying options 
to March 31, 1963, to subscribe for shares at 80s. 
per share for cash or by tendering loan stock, it was 
hoped that the majority of the options would be 
exercised for cash and that much of our requirements 


of capital to follow up our investments for some 
years would be provided in this way. So far 
£588,581 has been subscribed in cash, but the fall 
in the price of our shares has temporarily stopped 
the exercise of options and in the present circum- 
stances we clearly cannot rely on the early exercise 
of the balance of the options to provide the further 
capital we require. I am therefore pleased that we 
have been able to transfer an amount of £1,750,000 
to the general reserve, which now stands at 
£6,250,000 and at the same time to recommend a 
tinal dividend of 6s. net which, together with the 
interim of 2s., gives a total distribution for the year 
of 8s. net. 

During the year as a result of underwriting and 
taking up our rights we acquired £247,705 of the 
64°, registered notes issued by The Rhodesia 
Broken Hill Development Company Limited to 
provide part of the funds required for an improved 
plant for the extraction of lead and zinc from the 
complex ores at that mine. These notes carry the 
right to subscribe for ordinary shares at 10s. each 
up to the time when output is expected to be 
materially increased. 

A vigorous campaign of prospecting in the 
Federation has been continued by Chartered 
Exploration and the other exploration companies 
in which we are interested. The possibility of 
opening up the King Edward Mine near Lusaka, 
which belongs to Nchanga Consolidated Copper 
Mines Limited, as a source of pyrites required in the 
smelter at Nkana, is being investigated. 

In January the Kariba hydro-electric project 
started to supply power to Northern Rhodesia and, 
shortly after the official opening, power was also 
made available to Southern Rhodesia. The availa- 
bility of power at a reasonable cost, which it is 
hoped will be reduced when the full potential of 
Kariba is exploited, has already infiuenced the 
expansion of our mining interests in Northern 
Rhodesia, and will undoubtedly assist in promoting 
further industrial activity in the Federation. 
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In anticipation of the price of power being 
reduced in a few years’ time, Rhodesian Alloys is 
planning to enlarge its plant at Gwelo which pro- 
duces high quality low carbon ferro-chrome for 
stainless steel manufacture. 

A short distance from Gwelo, at Que Que, the 
new plant at the Rhodesian Iron and Steel Com- 
pany’s works is now coming into operation and 
Risco willsoon be able to supply the local demand 
for an increased quantity and variety of steel 
products. 


Constitutional Problems in Africa 


You will see that there has been a considerable 
expansion in that part of the economy with which 
we are particularily concerned. Calls for material 
advancement and personal fulfilment are inevitable 
products of the emergence of the African people, 
and they must be expected to grow stronger as 
ambitions and _ potentialities increase through 
improved education. This is true of all Africa: but 
in multi-racial states like the Federation the 
urgency of helping to meet these aspirations through 
steady but rapid economic growth is specially 
pressing. 

It must be realized, however, that political un- 
certainty reduces the rate of economic expansion. 
This has happened in certain sectors of the Federal 
economy during the past year and has contributed 
to unemployment in some towns and a restriction in 
the opportunities for advancement. 

It would be foolish to expect the convulsions 
which have seized much of Africa to be free from 
painful and sometimes alarming effects. Quite 
apart from the disaster of the Congo, the way some 
of the new African states have developed has been 
disappointing to many liberal minded people. 
However, in such states, in the absence of an edu- 
cated and reasonably sophisticated electorate, some 
sort of authoritarian government is very likely to 
emerge. The alternative was not true parliamentary 
democracy but the enlightened despotism of the 
Colonial Office, and it does not seem altogether un- 
reasonable that Africans should prefer their own 
dictators. But, while that is reasonable when you 
are dealing with purely African countries with only 
a few thousand European administrators and 
traders, it is quite another matter when you are 
concerned with a comparatively large, highly 
developed European minority which has thrown 
deep roots in the country. Such a minority will 
never freely accept, and cannot reasonably be 
expected to accept, unqualified rule by the African 
majority in its present state of development. The 
fact that the Europeans are in a minority does not 
of itself prove that their point of view is wrong or 
that their power is negligible. 

A peaceful solution to the problem of the multi- 
racial countries must therefore be sought along 
other lines from those followed in the purely 
African territories to the north. It is a great mis- 
fortune that the slogan ‘‘ One man, one vote” 
should have taken such a hold on liberal opinion. 
Far from being a guarantee of democracy, 
experience suggests strongly that in present con- 
ditions in Africa it is a guarantee that there will 
not be a democracy. 


The Monckton Report 

The Federation is now awaiting the Review 
Conference at which its future constitution will be 
decided. The Monckton Report has confirmed, 
first, that the economic advantages of Federation 
are substantial for all three territories and, secondly, 
that, for good or bad reasons African feeling in 
Nyasaland and Northern Rhodesia is such that 
Federation cannot continue without substantial 
changes to meet African grievances and sentiments. 
In recommending far-reaching steps to eliminate 
discrimination on racial grounds in the law and life 
of the Federation, the report is certainly on firm 
ground. Nevertheless, there has been great progress 
in this direction during the year. 

It is in the Report's recommendations for new 
constitutional machinery that it seems to me most 
open to question. In particular, the proposed 
composition of the Federal Parliament strikes me as 
entirely impracticable. In a multi-racial state the 
principal object should surely be to devise con- 
stitutional machinery calculated to encourage 
politicians to think and act on non-racial lines. The 
majority of the Commission have, however, aban- 
doned the principle of “ individual merit "’ enun- 
ciated in his speech at Cape Town by Mr. Macmillan, 
echoing Cecil Rhodes’ ‘ equal rights for all civilized 
men. ” Instead they have recommended an 
Assembly in which there would be equal numbers of 
black and white representatives. I am convinced 
that such a composition would make racial conflict 
inevitable and government virtually impossible. 

I believe that the real hope in a multi-racial 
country such as the Federation is to stick as firmly 
as possible to the principle of individual merit, 
which to my mind implies that anyone irrespective 
of race who has certain reasonable educational or 
property qualifications must be entitled to vote ona 
common roll. We must accept that this means 
white political majority now and a black political 
majority in the future. Such a system could only be 
acceptable if there were effective guarantees against 
discrimination on racial grounds, either in theory or 
in fact, by the whites now or by the blacks in the 
future. 

Many people believe that whatever the theoretical 
merits of this line of thought may be, it is of no 
practical use because it comes up against the 
“irresistible force ’’ of African nationalism. Whether 
African nationalism is really irresistible in a multi- 
racial country has, however, yet to be decided. It is 
quite wrong to think that the majority group in a 
mixed state is necessarily the most powerful. 

In Nyasaland, certainly, the African interests 
must be paramount. In Southern Rhodesia, how- 
ever, the white population even though it constitutes 
only about 10°, of the total is by no means a 
helpless community whose views can safely be 
disregarded. In Northern Rhodesia the white 
population is, of course, very much smaller, but it is 
concentrated along the line of rail and in the 
Copperbelt and here the proportion is quite high 
enough to make it unwise to regard its views as 
negligible. 

Short of the use of force by the United Kingdom, 
and | hardly imagine that is contemplated, solutions 
must be worked out that can be accepted by both 
black and white and it is very dangerous, therefore, 
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to set out with the preconception that merely 
because Africans are in the majority, they are 
irresistible. Moreover, the events in the Congo have 
shown that an _ uncritical acceptance of the 
demands of African leaders, even if they have wide 
popular support, can amount to a gross betrayal of 
the interests of the African masses for whose welfare 
in Northern Rhodesia and Nyasaland the British 
Government is in the last resort responsible. 

In the Federation a great evolutionary process 
has been started which offers real opportunities to 
allits citizens. To break it up would immeasurably 
retard the economic advancement of the Territories 
and their peoples. 

The future of our company is necessarily bound 
up with the political future of the country in which 


we operate. I can assure stockholders that our 
faith in the Federation has not wavered. We believe 
that the companies with which we are concerned 
have made an important contribution towards the 
economic advancement, education and personal 
fulfilment of tens of thousands of Federal citizens, 
African and European, and it is my sincere hope 
that we shall be able to enlarge this contribution in 
the future. 


Copies of the report and accounts and of the complete 
statement can be obtained from 40, Holborn Viaduct, 
ECA 








KAMUNTING TIN DREDGING LIMITED 
Mr. Addinsell’s Statement 


The 47th annual general meeting of Kamunting 
Tin Dredging Limited was held on November 29, 
at 55-61, Moorgate, London, E.C. 2, Mr. J]. Addinsell 
(the Chairman), presiding. 

The following is the Chairman's statement for the 
year ended March 31, 1960, which had been circu- 
lated with the report and accounts and was taken as 
read : 

Tin export contro! continued to operate through- 
out the financial year but export releases were 
higher than during the previous year. Our combined 
tin production in Malaya and Thailand was 
1,378 tons of tin concentrate as against 1,252 tons 
for the previous year, while total permissible exports 
were 1,395 tons compared to 1,007 tons. The 
average price realized for our permitted exports was 
£772 per ton of metal against £736 last year. 

The profit for the year of £275,345 was just over 
£100,000 higher than last year’s figure of £174,373. 
After providing £107,000 for taxation and trans- 
ferring £23,595 to Contingencies Reserve, there 
remains a sum of £144,750 for disposal. Your 
Directors recommend the payment ofa final dividend 
of 25°,, which, with the interim dividend of 10°,, 
paid on March 4, will absorb £143,363, leaving 
£1,387 to be added to the carry forward. 

Our total contributions to the Buffer Stock, 
which ceased in Malaya in August, 1959, and in 
Thailand in March, 1960, amounted to £167,997 
which is shown as a separate item in the Balance 
Sheet. 

The Technical Managers’ Report, which appears 
on page 7 of the Report and Accounts, summarizes 
the operations during the year under review and it 
will be seen that due to export control we relied, in 
the main, on the outputs from the No. 6 dredge 
in Malaya and the No. 1 dredge in Thailand. Both 
the No. 5 dredge in Malaya and the No. 2 dredge in 
Thailand re-started on February 1, 1960, due to 
the improvement in the export quota position. 


Transfer of Dredges 

No. 6 dredge, as shareholders will know, is 
approaching the end of its reserves at the Tekka- 
Taiping area and it is expected that dismantling 
for transfer to the area acquired from the Taiping 
Rubber Company will start during the second half 
of 1961. The life of this property is estimated at 
16 years. No. 5 dredge may have sufficient reserves 


as its present site to operate until about April, 1962, 
but this will depend upon whether it proves payable 
to mine certain marginal ground. Thereafter, it 
is now proposed in due course to transfer this dredge 
to the Company’s Eastern Tailings area, which, as a 
result of undertaking a programme of reboring, 
Anglo-Oriental (Malaya) Limited are able to 
recommend as reasonably profitable ground for this 
unit to dredge. This should give it a further ten 
years of life. As regards our No. 4 dredge in Malaya, 
in view of its age and small capacity there seems 
little hope of finding a suitable new area which 
would provide it with a further lease of life but the 
possibility of working a small area of adjacent low 
grade ground and also re-treating old dredge tailings 
is being investigated. 

The two dredges in Thailand continue to work 
satisfactorily and the life of the property with two 
dredges working is estimated at about eleven years. 

Shareholders will appreciate that until the pro- 
jected programme of dredge removals is completed— 
and a period of some eighteen months is normally 
necessary for complete dismantling and re-erection 
of a dredge—our Malayan production will be 
materially curtailed and a temporary falling off in 
our profits must be expected. I may say, however, 
that our production and sales for the current year 
should be substantially higher than for the period 
under review. The cost of removal of the two dredges 
is estimated at approximately £700,000 and with 
a further addition to our Revenue Reserves next 
year we should have sufficient resources to carry out 
this programme. 

The announcement that the State of Emergency 
ended in Malaya on July 31, 1960, was most en- 
couraging and more active prospecting for new 
mining areas should result. 

Export control has been removed for the quarter 
October 1, 1960, to December 31, 1960, and share- 
holders have been informed of this by circular letter. 
I trust that the improvement in the statistical 
position of tin which permitted such a satisfactory 
decision will be maintained. 

I will conclude by again thanking Anglo-Oriental 
(Malaya) Limited, our Managers in the East, for the 
continued excellent service thay have rendered to 
your Company. 

The report and accounts were unanimously 
adopted. 
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WANKIE COLLIERY COMPANY LIMITED 






(Incorporated in Southern Rhodesia) 


EFFECTS OF KARIBA POWER ON SALES 


Increased Investment Income 


The following is from the statement by the 
chairman, Mr. Kk. C. Acutt, C.B.E. which has*been 
circulated with the annual report and accounts :-— 

Coal sales of 3,849,618 tons reflect an increase 
of 231,001 tons over sales last year, but as a result 
of power becoming available from the Kariba 
hydro-electric project, the demand for coal for 
thermal generation was falling at the end of our 
financial year. As further power becomes available 
from Kariba there will be a further decline in the 
demand for coal for power-generating purposes, but 
there has been a welcome, although at present small, 
increase in the consumption of coal in other fields. 
I am hopeful therefore that as a result of the 
industrial development which is taking place or is 
planned in the Federation, sales, although likely to 
be lower for a few years, will remain at reasonably 
satisfactory figures. 

As the chairman indicated last year, we hope that 
with the assistance of our rising investment income 
and by drawing, if necessary, on unappropriated 
profits, we will be able to maintain dividends at 
their present level during the period that coal sales 
may suffer a decline. 


Sales 

Our coke sales for the year showed a small 
decrease of 16,417 tons compared with last year, but 
this was largely caused by the commissioning of the 
new coke ovens at the Rhodesian Iron and Steel 
Company Limited, works which draws its coal from 
us. There, however, appear to be good prospects for 
a higher level of coke sales next year. 

Our sale of coal, coke, and tar to the former 
territory of the Belgian Congo was adversely affected 
by the unrest which followed the granting of 
independence in July. Deliveries of these products 
to the Union Miniére copper mines and the Katanga 
Railways were resumed very quickly, but supplies 
to general consumers in the territory were suspended 
for several weeks. 

The highly competitive conditions in the coal 
export market continued during the year and in 
spite of our efforts to obtain an outlet for some of our 
surplus production capacity -.we have been un- 
successful. We and our export agents are, however, 
continuing our efforts. 

Satisfactory improvement was achieved in our 
brick sales but sales of the various items from our 
by-products plant were generally lower than 1959. 

The profit for the year, before charging taxation, 
was £1,639,060, which is £267,016 higher than last 
year. Most of this increase in profit is attributable 
to additional sales but revenue from investments 
also increased and was £67,649 higher than last year. 


Investments 


Most of the company’s funds are invested in 
short-term loans of £2,350,000 to Anglo American 


Rhodesian Development 


Limited, 
which has purchased railway trucks for hire to the 
Rhodesia Railways, and a direct loan of £500,000 


Corporation, 


to the Rhodesia Railways. In addition, we hold 
£675,260 of medium and long term Federal Govern- 
ment Stocks. 

During the year we invested the sum of £266,624 
in shares of Rhokana Corporation, Limited, and 
Nchanga Consolidated Copper Mines, Limited. 
This, together with our interest in our subsidiary 
company, Sandringham Investments, Limited, and 
an increased holding in Clay Products, Limited, 
arising from a further issue of capital by that 
company, brought our total holdings in Rhodesian 
equities to £390,577. 

We have purchased £469,500 of our own deben- 
tures on the market at satisfactory prices. The 
difference between the purchase price and the 
nominal value of the debenture stock, an amount 
of £59,479, has been placed to reserve. 


Coal Price 

The notified average selling price of coal within 
the Federation, which was fixed at 20s. per ton with 
effect from November 1, 1959, is to remain un- 
changed until October 31, 1961, subject however to 
the right to apply to the Government for a revision 
of the price in the event of any unforseen conditions 
arising before that date. 

The deficiency revenue of £91,024 calculated in 
terms of the price agreement and brought forward 
at the end of last year, has been reduced to £33,595. 
This amount is recoverable in future years. 

During the year it became clear that the pro- 
duction capacity of Nos. 2 and 3 Collieries was 
adequate to meet the estimated demands in the next 
few years and in March this year it was decided to 
close down No. 1 Colliery which had been placed 
on a care-and-maintenance basis some two years ago. 
The old underground workings of this colliery are 
expensive to maintain and the consulting engineers 
recommended that these old workings should be 
abandoned and sealed off. 

No loss of coal reserves will result from this 
decision, as if at some future date it should be 
desirable to restart production in the No. 1 Colliery 
area, a new shaft would make available the coal 
which remains to the north of the old workings and 
no difficulties would be experienced in transporting 
this coal to the existing surface plant. Nos. 2 and 
3 Collieries have continued to operate satisfactorily 
during the year. 


In May of this year the first annual Central 


African Trade Fair was opened in Bulawayo by 
Her Majesty Queen Elizabeth the Queen Mother. 
The company exhibited a display of its products 
which attracted considerable interest from visitors 
attending the Trade Fair from the whole of Southern 
Africa. 
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RHODESIAN 


SELECTION TRUST GROUP OF COMPANIES 


Companies in the Group are incorporated in either Northern Rhodesia, Southern Rhodesia or Bechuanaland. 


The following is an abridgment of the Statement 
dated 22nd October, 1960, by the Chairman, 
Sir Ronald L. Prain, O.B.E., which has been 
circulated to members. 

Production of copper from the group's three 
mines during the year which ended on June 30 last 
was the highest yet recorded. The output of copper 
was 217,548 tons, of which 216,576 tons were sold 
for an aggregate sales value of £53,328,539. These 
operations yielded a total profit of approximately 
£20,000,000 before making reserves or allowing for 
taxation. 

The group’s production represents about 7°, of 
the free world’s output of primary copper. The 
following table shows how this production was 
made up: 


long tons 


Mufulira 103,153 
Roan Antelope 92,341 
Chibuluma 22,054 


Total 217,548 


ORE RESERVES 
The published ore reserves of the group at June 30, 
1960, are as shown below 
Grade 
short total 7 * 
tons copper cobalt 
178,769,000 3-35 
94,592,000 3-04 
9,790,000 4-89 0-18 
112,000,000 2-41 0-16 


Mutfulira 

Roan Antelope 

Chibuluma 

Baluba 
(undeveloped) 

Chambishi 
(undeveloped) 


35,000,000 3-37 


Total 430,151,000 


THE COPPER MARKET 

The copper market was steady and even strong 
at times throughout the financial year under review. 
Various influences contributed to this, including 
a prolonged strike in the United States mines which 
occurred during the latter part of 1959 and early in 
1960, and anxiety over political events in Africa. 
In addition, the market was influenced from time to 
time by fears about stoppages of: work elsewhere, 
and by certain technical features which operated to 
maintain the price. 

Generally speaking, consumer demand in Europe 
was particularly strong while in America the reverse 
was the case. 

However, since the resumption of work at the 
United States mines there has been a steadily 
growing disequilibrium between production and 
consumption of primary copper in the free world. 
This has been less due to falling off in consumption 


than to steadily increasing production, including 
the bringing in of certain new mines. Since April 
this year this position has become more apparent, 
and producer stocks have risen to the highest level 
since August, 1958. During the past four months 
copper prices have tended to reflect this position of 
over-supply and, in recognition of this underlying 
situation, certain mines, including the mines in this 
group, recently announced cuts in production which, 
in our case, are at the rate of 10°, per annum. 
Shareholders who have read my reports in recent 
years will know that I regard this as the most 
realistic method of correcting a position of over- 
supply. 

It follows therefore that until further notice our 
operations will be on a curtailed basis. Such a 
situation is to be expected from time to time, and 
does not signify any basic change in the long-term 
outlook for copper. Our development plans con- 
tinue unchanged. 


Copper Prices and Supplies 

The average price we received for all our copper 
during the year was £246 per long ton. During the 
financial year the price of copper on the London 
Metal Exchange fluctuated between £279 10s. per 
ton and £209 10s. per ton. While a tribute should 
be paid to the behaviour of the London’ Metal 
Exchange prices, in the sense that there were no 
violent daily fluctuations, it remains nevertheless 
the opinion of many that a variation of this sort in 
a 12-months period is one which is harmful and 
unsettling to the industry. Producers are by no 
means complacent about this state of affairs and are 
constantly considering how a greater degree of 
stability can be introduced into the copper market. 
To this end the philosophy of cutting production 
and/or sales in the event of over-supply seems to be 
increasingly accepted in the industry. Other points 
which continue to receive the attention of producers 
include the question of a more enlightened policy of 
stock retention in the various markets of the world, 
combined with the possibility of selling at fixed 
prices which would not necessarily mean _ the 
elimination of the London Metal Exchange as a 
useful pricing medium in the market. 

If producers are more aware of the importance of 
these policies on the course of prices for their main 
product, it is also true that fabricators now appear 
to have a much greater understanding of some of 
the problems of raw, material producers and, in 
particular, of the problems which can arise in 
certain parts of the world which are closely linked 
with Europe, in the event of unduly great swings 
in prices. 


ROAN ANTELOPE COPPER MINES LIMITED 
Production and Costs 
Production of ore was 6,660,000 tons which 
compares with the figure of 5,550,000 tons for the 
previous year. The grade of ore milled was 1-85°,, 
compared with 1-97°, in the previous year. 
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Costs rose from £154 per long ton of copper 
produced in the previous year to £159 per ton in 
the year under review. This was mainly due to an 
increase in the cost of bonus scheme payments to 
employees, which are based on profits of the 
Copperbelt as a whole. 

In addition, a greater proportion of the mine’s 
output was refined as electrolytic copper and a 
smaller proportion produced as fire retining grade 
copper. The production in terms of all grades of 
copper was 92,341 long tons, a record for this mine. 
Production for the current year will be less than 
last year on account of the production cut. 


Financial Results 

Sales for the year amounted to 91,051 long tons 
which were sold at an average price of £245 per ton, 
an increase of £25 per ton compared with the 
previous vear. The profit margin per ton increased 
to 481 compared with £68 during the previous year. 

On this basis the gross profits amounted to 
£7,331,000. To this has to be added the increase in 
the value of copper stocks amounting to £86,000. 
Interest earned, less interest paid, and miscellaneous 
minor items brought this profit to £8,052,000, which 
represents a 35°, increase on the corresponding 
figure for the previous year. In these profit figures 
there is included a provision for a dividend receivable 
from Ndola Copper Refineries, Limited. 

After taking into account appropriations and 
sundry adjustments, including transfer to loan stock 
redemption reserve, the balance available for divi- 
dends was sufficient to justify the recommendation 
of a final dividend of 103d. gross per share, less taxes, 
which, together with the interim paid last July 
of 43d. gross per share, less taxes, makes a total for 
the year of Is. 3d. gross per share, an increase of 
50°,, on the previous year. 


NDOLA COPPER REFINERIES LIMITED 


A total of 61,231 long tons of copper was produced 
for customers, of which 95°, was for account of 
Roan Antelope Copper Mines Limited. It is expected 
that during the current year the refinery will treat 
all the output from Roan Antelope and that the 
total through-put may exceed 80,000 tons. 

These operations resulted in a gross profit of 
£441,000 compared with £240,000 in the previous 
year. Miscellaneous adjustments of income from 
interest raised this profit to £448,000. 

Allowable deductions for tax purposes exceed the 
trading profit so that there is no tax liability in 
respect of the year. 


MUFULIRA COPPER MINES LIMITED 
Production and Costs 


Production of ore for the year amounted to 
4,900,000 tons compared with 4,100,000 tons for the 
previous vear. The average grade of ore sent to the 
mill was the same as that of the previous year, 
namely 2-65°, total copper. This resulted in a 
record production of 103,153 long tons of copper for 
the year, of which the greater proportion was 
electrolytic. During the current year it is expected 
that production of electrolytic copper will decrease 


and the production of fire refining grade copper will 
increase. The overall production of the mine is 
expected to be less than that of last year on account 
of the production cut to which I have already 
referred. 

As far as costs of production are concerned the 
average cost increased from £149 per ton in the 
previous year to £160 per ton. The main increases 
were in respect of mining, which has been charged 
with relatively large sums for development in 
connection with Mufulira West, and the bonus 
scheme for employees which, being based on profits, 
has increased as a result of the generally larger 
profits of the Copperbelt during the year. 


Financial Results 


Sales for the year amounted to 103,040 long tons, 
which were sold at an average price of £249 per ton, 
an increase of about £21 per ton compared with the 
previous year. 

The profit margin per ton of copper increased 
from £80 in the previous year to £89 and on this 
basis the gross profits amounted to £9,144,000. To 
this has to be added the increase in the value of 
copper stocks amounting to £386,000. Although 
our opening and closing stocks were approximately 
in balance the increase in the stock value is due to 
the increase in the cost of production. 

Interest earned, less interest paid, and acceptance 
credit expenses brought the total profit to / 9,954,000 
compared with £7,574,000 in the previous year. 

Tax liability on this company’s profits is estimated 
to be £3,300,000. 

An interim dividend of 2s. 7$d. gross per share, 
less taxes, was paid in July. The board now recom- 
mends a final dividend of 5s. 3d. per share, which, if 
accepted at the annual general meeting, will make 
a total dividend for the year of 7s. 104d. gross per 
share, less taxes, compared with the total dividend 
last year of 5s. 6d. gross per share. 


CHIBULUMA MINES LIMITED 
Production and Costs 


The production of ore was the highest yet attained 
by the company, amounting to 575,000 tons, 
running 4-65°,, copper. This resulted in a production 
of 22,054 long tons of copper metal, mostly in the 
form of fire refining grade. 

The average costs for the year amounted to 
£149 per ton, an increase of about /5 on the 
previous year. A reduction in mining costs and 
overhead charges was off-set by higher milling costs, 
due partly to adjustments relating to the apportion- 
ment of costs between copper and cobalt. Royalty 
payments and employees’ cash bonus were higher 
and there were miscellaneous changes under other 
headings, as shown in the manager’s summary of 
operations for the year. 

The cobalt refinery at Ndola experienced certain 
operating difficulties, in spite of which the cobalt 
matte production for the year at 9,778 short tons 
showed an increase on that of the previous year. 
The costs of production, including the cost of 
moving the matte overseas for retining and all 
overseas refining and other costs and mineral 
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royalties, averaged Ils. Ild. per lb., of cobalt 
delivered U.S.A. after crediting revenue from the 
sale of 850 long tons of copper recovered as a 
by-product. 


Sales 

Copper sales for the year amounted to 22,485 long 
tons which realized an average price of £239 per ton 
compared with £217 per ton in the previous year. 

Cobalt metal is utilized at present to meet part of 
the annual obligation we have to the United States 
Government in respect of interest and loan capital 
repayments. We thus delivered 800 short tons of 
cobalt metal at an average price of £1,209 per ton 
with a total value of £967,000. 


Financial Results 


The gross trading profit on copper amounted to 
£2,041,000, easily a record profit for this company. 

Deducting loan interest and adding interest 
receivable, the net profit came to £1,972,000, com- 
pared with £1,258,000 the previous year, before 
taking into account cobalt profits. The latter 
amounted to £12,000 compared with £87,000 in the 
previous year, due principally to the lower price 
received during the year. 

The total profit for the year was £1,984,000, 
which does not attract any charge for tax on account 
of the Federal tax laws applying to new mines. 

Under the terms of our agreement with the 
United States Government we are obligated to pay 
in each year metal to a value equivalent to 75°, of 
the previous year’s net profits, after adding back 
interest payable. 

Our cobalt and copper deliveries amounted to 
£1,131,000 and this was allocated against accrued 
interest and redemption of loan capital. The loan 
from the United States Government at the end of 
June, 1960, was reduced to £1,953,670. During the 
current year our repayment obligation will amount 
to £1,584,000. Part of this will be allocated against 
interest and the balance against loan principal. 
We expect that the loan will have been reduced by 
June 30, 1961, to between £400,000 and £500,000 
outstanding, out of the original £5,000,000 advanced 
by the United States Government. 


RHODESIAN SELECTION TRUST LIMITED 


The revenue for the year came almost entirely 
from dividends payable by Mufulira Copper Mines 
Limited amounting to £2,498,000. Administration 
and sundry other expenses, less interest received, 
reduced this figure to a net profit of £2,398,000, on 
which there are no taxes payable. 

This company has certain commitments in respect 
of expenditure on prospecting, and on further 
development work at Baluba and Chambishi ore- 
bodies. It is necessary to make provision out of 
profits for these commitments and, in addition, the 
company has recently made certain purchases of 
shares in the Mufulira, Chibuluma, Chambishi, and 
Baluba companies, which will require financing from 
profits, though not wholly out of the profits of last 
year or this year. To meet these commitments the 
board has reserved £325,000 which will be trans- 
ferred to the general reserve. 


In July an interim dividend of 6d. per share, less 
taxes, was paid and the board now recommends a 
final of 1s. gross per share, less taxes, which, if 
approved in general meeting, will cost £1,414,000. 
The total for the year will be Is. 6d. gross per share, 
compared with Is. 1d. for the previous year. 


EXPLORATION COMPANIES 


Prospecting work in Northern Rhodesia con- 
tinued at a high rate during the year in the exclusive 
prospecting areas held by Kadola Mines Limited, 
Luapula Mines Limited, Mwinilunga Mines Limited, 
and Chisangwa Mines Limited. A great deal of 
information about geological structures and mineral 
occurrences has been accumulated which is now 
resulting in more concentrated work in selected 
areas. 

Rhodesian Selection Trust Exploration Limited 
has continued extensive prospecting work in 
Southern Rhodesia principally in the Lomagundi 
area. The results in this area continue to be 
interesting and encouraging. 

I reported last year on the agreement signed 
between Rhodesian Selection Trust Exploration 
Limited and the Bamangwato Tribal Authority of 
Bechuanaland whereby a prospecting concession 
over almost the entire area of 44,000 square miles 
in the Bamangwato territory was granted to this 
group. The company which has been formed to 
carry out the work on this concession is known as 
Bamangwato Concessions Limited, in which Rho- 
desian Selection Trust Exploration Limited holds 
a controlling interest, with Mond Nickel Exploration 
Limited, a Canadian company, and Minerals Separa- 
tion Limited, a United Kingdom company as 
partners. Operations conducted by this company 
began in January, 1960, and have continued on an 
increasing scale throughout the year. 


CONCLUSION 

The Rhodesian copper industry has not yet 
achieved its potential production capacity. Its 
prospects depend on two major considerations, the 
first being the future of the world copper market 
and the second the future of the political environ- 
ment in Africa and, in particular, in Rhodesia. As 
far as the future of the copper market is concerned, 
I have expressed my confidence throughout many 
years, and nothing has occurred to alter my view in 
that respect. I think it can be taken almost for 
granted that there is a general realization on both 
sides of the industry that the future development 
and orderly growth of this industry depends on the 
maintenance not only of a correct price but a stable 
one. Production and marketing policies must be 
designed towards this sole end. 

As far as the future of Rhodesia is concerned it is 
to be hoped that the negotiations in the coming year 
will be based on a sense of realism which will ensure 
a solution leading to stable political conditions. 
If this can be achieved, investment on a large scale 
should once again flow to this country and on that 
basis the prospects for all its inhabitants are con- 
siderably more promising than those which face 
most countries in a similar state of development. 
Without such stability, a golden opportunity will 
be either wasted or deferred. 
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JOHANNESBURG CONSOLIDATED INVESTMENT CO., LTD. 


(Incorporated in the Union of South Africa) 


The annual general meeting of Johannesburg 
Consolidated Investment Company, Limited, was 
held in Johannesburg on December 6, 1960. 

Mr. H. J. Joel presided and, in the course of his 
speech, said :— 

It gives me great pleasure to be with you once 
again and to present for your consideration and 
approval the Directors’ Report and Accounts for 
the year ended June 30, 1960. 

For the year under review the profit, before tax, 
of your company and its wholly-owned subsidiary, 
Barnato Brothers, Limited, amounted to £2,568, 160, 
an increase of {527,244 over the comparable figure 
for the previous year. This satisfactory result arose 
mainly from an improvement in our dividend 
income, the greater part of which was accounted for 
by our diamond, copper, and platinum interests. 

Depreciation of the book value of investments 
resulted in a drop of approximately £350,000 in the 
charge for taxation. The reason for the variation in 
the incidence of taxation for the year ended June, 
1960, and for the previous year, has already been 
fully dealt with in the Directors’ Report. 

The net profit after tax was £2,099,653. The 
transfer to Investment Reserve amounted to 
£603,903 and, in addition, the General Reserve was 
increased by £600,000. The dividend was increased 
from 4s. 6d. to 5s. per share, while the carry forward 
of £240,639 remained virtually unchanged. 


Investments 

During the financial year there was a general 
decline in the market value of shares in companies 
operating in Southern Africa. 

The book value of most of our investments is well 
below market value and was, therefore, not affected 
by this decline. Of the decrease of £604,000 in the 
total book value, about one-half was accounted for 
by a further depreciation of our investment in 
Freddies Consolidated Mines, Limited, which would 
probably have occurred irrespective of the general 
fallin the market value of South African shares. 

This general fall naturally affected the market 
value of our quoted securities. After making due 
allowance for shares purchased or sold during the 
year, the reduction in the market value of our 
investments at June 30, 1960, as compared with the 
market value of the same investments at June 30, 
1959, amounted to about £2,400,000 or about 10% 
of their value on the former date. The effect of this 
fall upon the total market value of our investments 
was, however, largely offset by the acquisition of new 
investments during the year, certain of which, 
notably Western Areas Gold Mining Company, 
Limited, had appreciated above cost by June 30, 
1960. 

The decline in market values which took place 
over the financial year has as its background an 
anxiety concerning African affairs which has affected 
nearly all investments in Southern Africa. It is 
against this background of anxiety that I propose 
later to comment on the changes which are now 
taking place in Africa and the bearing which these 
changes may have on the affairs of our company. 

Leaving aside for the moment the sociological and 


political factors that are affecting and will continue 
to affect affairs in Africa, the immediate outlook for 
our investments is, generally speaking, sound. 


> 


Metal Markets 

The market for diamonds is at present satisfactory 
and the demand for platinum although quiet remains 
steady. World production of copper is at the present 
time in excess of consumption and various producers 
have instituted cuts in output or sales in an effort to 
correct this position. In my opinion, the fact that 
there arises from time to time an excess capacity to 
produce copper is not one which need cause undue 
alarm or surprise. 

Plans for the establishment of a new mine, or an 
additional source of production, are designed to 
meet a future estimated level of demand and are 
drawn up and put in hand several years before they 
can be brought to fruition. During the period which 
elapses before the new source of supply can be 
brought into production, actual consumption is 
almost certain to fluctuate in relation to estimated 
consumption. It is unlikely, therefore, that a number 
of independent producers, thinking and acting 
separately, will arrive at an aggregate rate of 
production which will exactly match demand year 
by year. 

The well-being of an industry, such as the copper 
mining industry, producing base metals which are 
used in large quantities, requires that consumers 
should be assured that the metals which they may 
need will be freely available to them for projects, 
the plans for which have necessarily to be formulated 
many years ahead by the user no less than by the 
producer. It is well recognized by producers that 
consumption must not outstrip production for any 
length of time and, as a result of plans made to avoid 
this situation, it is almost inevitable that periodically 
excess productive capacity should emerge. This is of 
less importance than the fact that the field for the 
use of copper throughout the world is likely to 
extend. If this extension is to be met by copper, in 
competition with aluminium or other possible 
substitutes, it is essential that the demand can be 
fully catered for at reasonable prices. 

A matter which is of some current interest is the 
behaviour of the London Gold Market over recent 
weeks. The price realized for gold sold on that 
market rose appreciably during October, 1960, and 
has since remained above the official price. As a 
result of this increase, the price realized for gold 
sold by the South African gold mining industry 
during October was 254s. per oz., and during 
November, 253s. 10d. per oz., compared with an 
average of 249s. 9d. per oz. for the twelve months 
to September, 1960. It is not clear at this stage 
whether or not this increased price on the London 
market is merely of a temporary nature, but the 
fact that significant quantities of gold have during 
recent weeks been sold at prices in excess of the 
official dollar price may be some indication of the 
extent to which opinions have begun to change 
regarding the dollar price of gold. The gold mining 
industry is meanwhile obtaining the benefit of a 
slightly higher price for its output. 
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Progress of Gold Mining Interests 

We are maintaining our activity and interest in 
the search for new gold areas and their development. 
A syndicate known as the Western Areas No. 2 
Prospect has been formed under the management of 
your company. The syndicate, in which we have a 
373°, contributing interest, is undertaking a pros- 
pecting programme in the neighbourhood of the 
Western Areas Gold Mining Company lease area. 
We have also formed syndicates under our manage- 
ment to undertake three major prospecting projects, 
one to the north of the new goldfield in the Lesli 
KXinross area, one near the Klerksdorp goldfields, and 
one in the Kroonstad area. These projects, in which 
we have a 44°, contributing interest, will take 
several years to complete. 

Progress at Western Areas Gold Mining Company, 
Limited, in which we have a substantial investment, 
has been gratifying. Shaft sinking has been carried 
out ata satisfactory average monthly rate of advance 
and, in consequence, the Ventilation Shaft has been 
completed to its final depth of 3,616 ft. ; it has been 
equipped for hoisting during the development period 
and during October, 1960, development com- 
menced from it. The sinking of the Main Shaft 
continues. The values obtained in the intersections 
of the Elsburg Reefs in both shafts were encouraging. 
Overall progress is well ahead of schedule and there 
seems little doubt that production will commence 
before the date anticipated by Western Areas in the 
prospectus issued by that company. 

With regard to Freddies Consolidated Mines, 
Limited, thiscompany announced during September, 
1960, thati n order to conserve funds, development 
on the Basal Reef horizon had been curtailed. It is 
anticipated that production willcontinue throughout 
the vear 1961, and probably somewhat longer. 
During that year it should be possible to determine 
whether or not the Elsburg Reefs, which are being 
exploited by the Loraine mine some 20,000 ft. to 
the north of Freddies, are likely to persist into the 
I'reddies lease area. In the event that the exploration 
in the Elsburg Reefs fails to disclose any economic 
tonnages, then, failing an increase in the price of 
gold, all development work at Freddies will be 
stopped and such ore reserves as remain and are 
capable of profitable extraction will be mined before 
the final closure of the mine. 


Review of African Affairs 


It is appropriate that I should now make some 
comment on the changes which are taking place in 
Africa and the bearing which these changes may 
have on the affairs of our company. 

The decline in the market value of the shares in 
most companies operating in Africa, to which 
I referred earlier, has as its background an anxiety 
concerning African affairs. This lack of confidence 
on the part of investors may stem in varying degrees 
from concern about the safety of the capital em- 
ploved, doubts as to the ability of enterprises on 
the African continent to maintain their earnings, or 
misgivings in regard to the fiscal policy of local 
governments. 

By far the greater proportion of our investment 
is in companies which either operate in Africa or 


are directly dependent upon operation in this 
continent. As approximately two-thirds of our 
investment income is at the present time drawn 
from our interests in diamonds, copper, and 
platinum, I shall confine myself mainly to the 
question of whether or not these particular industries 
can reasonably be expected to maintain their present 
operations and their present level of dividends. An 
answer to this question must depend in the first 
instance upon whether or not they are likely in fact 
to continue in production during the social, political, 
and industrial changes which are taking place in 
many parts of Africa. 


Important Factors to be Considered 


| am of the opinion that it is unrealistic to envisage 
in these various African territories situations in 
which industry will be paralyzed for long periods of 
time by the withdrawal of labour. On the other hand, 
it would also be unrealistic to envisage the preserva- 
tion of the status quo of the African labour force or 
to believe that conditions will always improve 
sufficiently quickly to avoid labour difficulties. 
Such has not been the experience elsewhere and 
I do not think it will be our experience in Southern 
Africa. 

Assuming that production is likely to continue 
without undue interruption, the next important 
factor to be considered, in so far as it affects the 
future profitability of industries in Africa, is the 
question of African labour costs. As I have suggested, 
there is no reason to suppose that the cost of such 
labour will remain static. On the contrary, it is to be 
expected that the wages and benefits received by 
Africans will increase. An increase in the cost of 
labour has in the older industrialized countries of 
the world normally been accompanied, in varying 
degrees of rapidity, by improvements in both the 
utilization and the productivity of the labour 
employed. The hard facts of economic life which 
have brought about such improvements elsewhere 
are likely to operate in the case of Africa as well. 
In particular, in Africa, as labour becomes more 
expensive, so is its utilization likely to become more 
effective. 

Apart from the development of the more effective 
use of the available skills latent in the labour force, 
it is likely that there will also be improvements in 
productivity as a result of further mechanization 
and the installation of labour-saving techniques. 

My remarks indicate, I think, a measure of 
confidence, firstly, that industry will be able to 
continue in production on the African Continent, 
notwithstanding the impact of rapidly changing 
circumstances, and, secondly, that the profitability 
of industry need not necessarily be seriously affected 
by rising labour costs. 

While your directors are naturally fully 
aware of the potential dangers inherent in invest- 
ment in Africa at the present time, we are of the 
opinion that the substantial rewards obtainable 
from such current investment outweigh the 
potential risks as we now see them. 

Given no major disturbances in the immediate 
future, it is likely that our dividend income for the 
current year will be somewhat greater than that for 
the year ended June 30, 1960. 
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RHOKANA CORPORATION LIMITED 


(Incorporated in Northern Rhodesia) 
MINING OPERATIONS NOT AFFECTED BY POLITICAL DISTURBANCES 
Mr. H. F. Oppenheimer Reviews Developments in Copper Market 


The following is from the review by Mr. H. F. 
Oppenheimer, the chairman, which has been cir- 
culated with the annual report and accounts : 

The year was free of strikes and industrial 
disputes and, as the political disturbances in the 
federation did not affect mining operations, 
production throughout the Copperbelt continued 
uninterrupted. Profits from our own mining 
operations and income from dividends received on 
our investments in other copper mining companies 
were higher than in any year other than 1956 when 
the copper price averaged some £120 per ton more. 

The net profit after taxation last year was 
£11,534,000 and, after making provision of 
£2,000,000 for capital expenditure and transferring 
£750,000 to general reserve, the board was able to 
recommend a final dividend of 5s. 6d. (net) per 
#1 unit of stock, which, together with the interim 
dividend of Is. 6d. makes a total dividend distribu- 
tion of 7s. (net) per unit for the year ended June 30, 
1960. 

Bancroft Mines, Limited, in which we have a 
large interest, made a_ satisfactory profit of 
£3,693,000, and has recommended a maiden dividend 
of Is. (net) per share. 


Copper Market 

During the year the world copper market was 
very much influenced by strikes of long duration at 
the plants of most of the major United States 
producers which resulted in a loss in production of 
over 300,000 short tons of copper. In July, 1959, the 
copper price on the London Metal Exchange had 
receded to £215 per ton but, as a result of the 
exhaustion of stocks held in America, the price 
advanced steadily, reaching £266 in November. 
From then on, with a few notable fluctuations, the 
price was maintained between £250 and £270 until 
mid-April, 1960, when anticipation of strikes in 
Chile gave impetus to the market and the price rose 
to £279, the highest point reached since December, 
1956. Thereafter, when it became apparent that the 
strikes which had broken out at El Salvador and 
Potrerillos mines at the beginning of May, 1960, were 
unlikely to be of long duration or to spread to the 
other copper mines in Chile, the price weakened 
again, falling to levels around £250 in June, 1960. 
During July and August the statistical picture 
showed that unless there were some reduction in 
supplies to the market either through strikes or 
voluntary cuts there would be an oversupply of 
copper in the last quarter of the year. This position 
of oversupply is chiefly due to the failure of the 
United States economy to recover to the extent 
expected after last year’s steel strike and to in- 
creased world production. As a result, the price of 
copper fell steadily during July and August, 
reaching £234} on September 1. During September 
the price was held reasonably steady by the expecta- 
tion of a strike at Chuquicamata. 





The producers can, i believe, make a valuable 
contribution to the stability of the copper price. 
We have indicated our willingness to act in concert 
with other major producers in times of oversupply 
to reduce output or withhold copper from the 
market. When the price reached £225} on October 
3, the Anglo American Corporation Group of copper 
companies, in conjunction with the Rhodesian 
Selection Trust Group, announced a 10°, cut. Our 
opinion is that at such times the right step is first 
to cut sales, not production. This enables producers 
to establish reasonable stocks from which they can 
supply the market in times of shortage, and so help 
to prevent the price running away. 

Although the year was free of industrial disputes, 
the Mining Joint Industrial Council, which consists 
of representatives of the Copperbelt’s six producing 
mines and six representatives of the Northern 
Rhodesia Mine Workers’ Union, met frequently 
over a period of nearly a year to evolve a scheme for 
the further advancement of African employees 
into the field represented by the European Union. 
| am glad to say that these negotiations were most 
successful and produced a solution embodying a 
unified wage scale in the industry and the promotion 
of employees on the basis of merit irrespective of 
colour. 


Learner Training Scheme 


An important feature of the scheme is that a 
broad outline of a learner training scheme for all our 
employees has been agreed upon and satisfactory 
wage rates for surface and underground learners 
have been established. The industry will thus no 
longer be inhibited from offering mining careers to 
young men at the end of their schooling. The 
problem of unemployment amongst European and 
African youth in Northern Rhodesia is serious and 
the new training scheme should provide an out- 
let for these young people, many of whom are sons 
of our employees. 

The inadequacy of facilities for the schooling of 
Africans, even at the primary level, has caused us 
anxiety for many years. This year the copper 
mining companies administered by the Anglo 
American Group and the Rhodesian Selection Trust 
Group joined in providing £1,300,000 to enable the 
Northern Rhodesia Government to expand its 
facilities so that all African children will, over 
the next few years, be admitted to a course of at 
least six years’ primary education. Further pro- 
vision has been made for secondary education and 
for the training of African teachers. No time has 
been lost in making additional classrooms available, 
and over 1,600 places were provided at the beginning 
of the new school year in August, 1960, for children 
who would otherwise have missed schooling, or had 
to wait a year or more for vacancies. 
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The provision of technical education is of special 
importance to the industry and to the territory as a 
whole. The companies which established the 
Copperbelt Technical Foundation will shortly 
receive a report on the further requirements for 
technical education in relation to the needs of 
industry. This report, which is being produced by a 
team of leading educationalists under the chairman- 
ship of Sir David Lindsay Keir, should prove of 
great value to the Governments and the mining 
industry. 

This review had to go to press before there was 
time for full consideration of the Monckton Com- 
mission’s Report. I am, however, proposing to make 
some comments on the report and the political 
situation in Central Africa in my statement to 


stockholders in Rhodesian Anglo American Limited, 
the printing of which is being delayed for this pur- 
pose. As the outlook for our Company inevitably 
depends to a considerable degree upon political 
developments in the Federation, I feel stockholders 
might like to see this statement. 

The statement to stockholders in Rhodesian Anglo 
American Limited referred to above has been cir- 
culated also to stockholders in Rhokana Corporation 
Limited, and an abridgement of the statement is 
published on page 36. 


Copies of the report and accounts and of the full 
statements by the chairman of this company, and of 
Rhodesian Anglo American Limited, can be obtained 
from 40, Holborn Viaduct, E.C.1. 








THE RENONG TIN DREDGING COMPANY, LIMITED 
Substantially Improved Results 


Sir John Hay’s Statement 


The forty-seventh annual general meeting of The 
Renong Tin Dredging Company, Limited, will be 
held on December 13 at 52-54, Gracechurch Street, 
London, E.C. 

The following is an extract from the circulated 
statement of the chairman, Sir John Hay :— 

During the last financial year tin exports con- 
tinued to be restricted under the terms of the 
International Tin Agreement, but in contrast with 
the preceding year the permitted rate was pro- 
gressively increased. In 1958-59 total world 
exports were held down to 86,000 tons, but in the 
period under review the limit was raised to 128,500 
tons. Even with the increasing flow of metal, the 
average monthly price which was £792-3 per ton in 
July, 1959, varied only marginally throughout the 
year and in June, 1960, was £793-2 per ton. With 
effect from October 1, 1960, all restrictions on the 
export of tin have been lifted entirely and producers 
may once again despatch to smelters the whole of 
their output of ore. 

The manager of the Tin Buffer Stock still has 
more than 10,000 tons tin metal in reserve as well 
as substantial funds which he can employ to stabilize 
prices should freedom from export restriction prove 
too heady a wine for the industry after an abstinence 
of nearly three years, although since May this year, 
his authority to buy and sell tin does not operate 
except when the price is below £780 or above 
£830 per ton. 


Accounts 


Total sales during the year amounted to 884 tons 
of ore as compared with 654 tons in 1958-59. In 
consequence and because of the higher average 


price received the profit before tax was nearly 
trebled, at £76,722. The Board recommend an 
increase in the Ordinary Dividend for the year to 
9d. per 2s. unit of Stock, free of tax. 


Mining Operations 

At Jinjang tin-ore production exceeded that for 
the previous year by a small margin, although the 
average recovery was reduced from 11-26 oz. per 
cubic yard to 8-47 oz. The poor recoveries have 
been aggravated by loss of digging depth due to 
uneven formation of the bedrock. It is hoped that 
the unit will move into higher-grade ground within 
the next few months. 

No. 3 Dredge, which was benched in May, 1958, 
because of tin restriction, was put to work again 
at the end of November, 1959. The tailings section 
at Rasa, where this unit has operated so success- 
fully, has little remaining ground containing payable 
values, but it is hoped that sufficient remains to 
keep this dredge operating throughout the current 
financial year, after which it must close down for 
good. 

No. 2 Dredge has continued working well through- 
out the year at Kuala Kubu Lama, but in a sector 
where the ground values are lower than the average 
for the whole selected area. 

The company has been fortunate in acquiring at a 
favourable price a dredge that is suitable for transfer 
to Kuala Kubu Lama. It is a wood-burning steam 
dredge, as are both dredges at Rasa, but it has a 
greater capacity than either and is in far better 
condition structurally than No. 3 which it replaces. 
Such a unit should be capable of working profitably 
at Kuala Kubu Lama where the ground values are 
only moderate. 








MINE MANAGER—Manager required for mine in dry, healthy climate. Specialised 
knowledge non-metallic flotation an advantage. One year contract, renewable. 50% of 
salary payable in Sterling. Savings from balance convertible at end of Contract. Reply 
with Curriculum Vitae and details of salary required to Box No. 543, The Mining 
Magazine, 482, Salisbury House, London Wall, London, E.C.2. 
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LAKE VIEW AND STAR 


The fiftieth annual general meeting of Lake View 
and Star, Ltd., was held on December 8, 1960, in 
London. : 

Sir Joseph Ball, K.B.E. (the Chairman), in the 
course of his speech, said :— 

The overall increase in gold production for the 
year ended June 30, 1960, which rose by 1,491 oz., 
resulted in an increase in revenue of £19,550 over 
the figure for the previous year. At the same time 
total mine expenditure increased by £23,924, 
although by reason of the higher tonnage milled, 
the unit cost of production fell by 2d. per ton. The 
net result, however, was an overall decrease in the 
mining profit of £3,756. 

The Company has maintained its qualification as 
an Overseas Trade Corporation and is assessed for 
tax purposes on this basis. We are, therefore, 
authorized to pay dividends to non-resident Share- 
holders without deduction of United Kingdom 
income tax from that part of the dividends deemed 
to be paid out of exempt trading income. 

An interim dividend of Is. per share was paid 
during the year, absorbing a net amount of £85,750, 
and a final dividend of Is. 6d. per share is recom- 
mended, which will absorb a net sum of £128,625. 
United Kingdom income tax payable by the com- 
pany in respect of these dividends, is in the order of 
£129,000. The unappropriated mining profit 
carried forward amounts to £77,986 as compared 
with £75,905 brought forward from last year. 

After charging to non-mining income the cost of a 
Jubilee bonus to mine employees amounting to 
£4,180, the amount carried forward from this 
source was increased from £13,882 to £17,722. 

The adoption of electric hoisting has resulted in a 
reduction in costs amounting to 2s. 3d. per ton 
milled, of which approximately l1ld. can be attri- 
buted to the Chaffers shaft conversion, and Is. 4d. 
to the combined effects of the conversion of the 
Associated, Lake View and Ivanhoe shafts. 

It now falls to me to say something to you about 
the future of the company, and I am afraid that 
some of what I have to say must necessarily be of a 
somewhat serious nature. 

I would state at the outset that we are quite 
happy with the staff situation, under our new 
manager, Mr. R. C. Buckett, and his assistants ; 
but I am very much afraid that the handicaps to 
which I propose to refer are beyond the control, 
either of the management in Australia, or of the 
board of directors in London. 

Running throughout the whole of the company’s 
history has been the constant bugbear of rising 
costs, accentuated as it has been especially during 
recent years by Australian legislation with regard 
to what is known as the ‘‘ Basic Wage ”’ 

This legislation applies to the whole of- Australia 
and imposes a basic wage linked with the cost of 
living and subject to quarterly reviews by Arbitra- 
tion Courts, which are empowered to settle on their 
own responsibility, the wages to be paid in various 
industries, quarter by quarter. 

This policy bears particularly hardly upon the 





gold mining industry, which receives a fixed price 
for its product and in consequence has no oppor- 
tunity of passing increased costs on to the purchasers 
of its product. 

Between February 1949 and October 1960, the 
basic wage has increased from /6 12s. 9d. per week 
to £14 7s. 1d. per week. 

In addition there were increases in 1955 in the 
extra rates paid to skilled and semi-skilled operators 
colloquially known as tradesmen, which resulted in 
an additional cost to the company of £A25,000 per 
annum, and another increase of a similar nature in 
May 1960, which will cost the company a further 
£A34,000 per annum. 

I may mention that an increase of Is. (Aust.) per 
week in the basic wage costs Lake View and Star 
approximately £2,000 per annum in Australian 
currency. As you know, we have during the past 
four years, largely by means of capital expenditure 
nearly equivalent to the company’s issued capital, 
managed to keep rising costs at bay, but we now 
appear to be reaching the end of our tether in this 
respect ; and in the absence of some change of 
policy with regard to the basic wage, or alternatively 
some carefully devised revision of the Gold Mining 
Industry Assistance Act, of 1954, it would appear 
that we must look forward to a period of declining 
profits and dividends. 

But this is by no means the worst feature of the 
situation. Progressive rises in costs necessarily 
result in progressive elimination of the lower grade 
blocks from the ore reserve. For example, as a result 
of the increase of 4s. 5d. in the cost of mining and 
milling a ton of ore during the year ended June 30, 
1951, it was necessary to eliminate from the reserve 
some 111,900 tons of low grade ore ; and in the follow- 
ing year when costs rose a further 5s. 9d. per ton, 
342,000 more tons had to be written off. 

If this elimination of low grade blocks were to be 
continued too far, the position could be reached 
when there were too few faces available for stoping 
to allow of the mill being operated at its full capacity, 
and this in turn would result in a higher cost per ton 
milled. 

Our profit today is only some 10s. sterling per ton 
and if we are in the future to be faced with quarterly 
rises in the basic wage on the scale which we have 
experienced in the past 10 or 11 years, this margin 
would be progressively reduced. 

Shareholders may well ask what is the remedy ? 
The answer is that this lies in the hands of the 
Australian Governments, both Federal and State ; 
and must therefore necessarily remain a matter for 
their decision. We can only suggest possible 
remedies and this we are proposing to do without 
delay ; in fact, unofficial discussions have already 
taken place with the Hon. E. K. Hoar, the senior 
Western Australian Government representative 
here, and we have undertaken to submit a memoran- 
dum on the subject in the near future. 

In conclusion I would like to express on behalf of 
the Board and of shareholders generally, our warm 
appreciation of the valuable services rendered by the 
management and staff, both in Australia and in 
London, and by our technical advisers, The Con- 
solidated Gold Fields of South Africa, Ltd. 

The report and accounts were adopted. 
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WEST WITWATERSRAND AREAS, LIMITED 


(Registered in the Union of South Africa) 


INVESTMENT INCOME 


The twenty-eighth annual general meeting was 
held on December | in Johannesburg. The following 
are extracts from the circulated Statement by the 
Chairman, Dr. W. J. Busschau : 

The net profit of 42,069,366 represents an increase 
of £615,816 over the previous year. 

The rise in dividend income was attributable to 
increases in dividends received from Blyvooruitzicht 
Gold Mining Company, Limited, Libanon Gold 
Mining Company Limited, Venterspost Gold Mining 
Company Limited, West Driefontein Gold Mining 
Company Limited and Westwits Investments 
Limited (previously known as New Consolidated, 
Free State, Exploration Company Limited.) 

By virtue of its holding of 799,845 Western Deep 
Levels ‘‘ A" shares, the company subscribed for 
199,961 ‘‘ B”’ shares at a price of 40s. per share and 
acquired the right to subscribe during May, 1961, 
for a further 199,961 ‘‘ B”’ shares at a price of 45s. 
per share. 

Further, the company acquired from New 
Consolidated Gold Fields Limited for the sum of 
£70,761 a one-half share of that company’s participa- 
tion in a syndicate known as ‘“‘ Western Areas 
Prospect.”’ Arising from the purchase of this 
one-half share the company received from Western 
Areas Gold Mining Company Limited a refund of 
£33,329 and subscribed at par for 139,339 units of 
steck of 10s. each and 218,043 shares of 10s. each, 
2s. 6d. paid up, in that company. Consequent upon 
its participation the company has accepted an offer 
by Johannesburg Consolidated Investment Company 
Limited of a 34°, contributory participation in a 
syndicate known as ‘‘ Western Areas No. 2 
Prospect.” 

In May, 1960, the company’s holding in West 
Driefontein Gold Mining Company, Limited, was 
increased from 1,444,006 shares to 2,888,012 shares 
as a result of that company’s capitalization issue. 

Since the close of the year the company has 
subscribed for 1,120,912 shares of 10s. each, at par, 
in Free State Saaiplaas Gold Mining Company, 
Limited, and has transferred 200,000 of these shares 
to its subsidiary, Westwits Investments, Limited, 
thereby making the latter’s holding 2,131,050 
shares. In addition to this subscription the company 
participated to the extent of £500,000 in a loan of 
£2,500,000 to Free State Saaiplaas Gold Mining 
Company, Limited. This loan has been fully drawn 
on and is repayable between July 1, 1961, and 
December 31, 1964. 

The effect of the recent participation in the 
finance of the Free State Saaiplaas mine has been to 
reduce the cash available to meet future commit- 
ments in the issue of Western Deep Levels “ B”’ 
shares to be made in May, 1961, and the balance of 


AGAIN INCREASED 


the amounts to be paid on Western Areas shares as 
well as the further need for funds for the company’s 
own probable drilling programme and for the 
participation in the Western Areas No. 2 Prospect. 
The company, however, expects to receive a rising 
stream of dividends in the future and consequently 
rather than raise fresh money it was considered that 
its needs could best be set by a short-term loan of 
£500,000. Accordingly the company has arranged 
with The National Finance Corporation of South 
Africa to borrow £500,000 by the issue of debentures. 


Drilling Operations 

During the year under review exploratory drilling 
operations were continued in bore-hole E.10E on the 
farm Gerhardminnebron No. 139, and commenced 
in four new boreholes, namely, No. 21 on the farm 
Rietfontein No. 349, No. 22 on the farm Doornkloof 
No. 350 and E.8K and E8L on the farm 
Kleinfontein No. 141. Borehole No. 21 penetrated 
the Transvaal System into !avas of the Ventersdorp 
System and intersected the Black Reef at a depth of 
4,448 ft. assaying 11-7 dwt. over a corrected width 
of 6-4 in. equivalent to 75 in./dwt. At 8,490 ft. this 
borehole intersected the Ventersdorp Contact Reef 
assaying 41-2 dwt. over a corrected width of 
32-0 in. equivalent to 1,318 in./dwt. This inter- 
section, together with information from neighbouring 
mines, indicates that a large area to the south-east 
of the Libanon mine is underlain by Ventersdorp 
Contact Reef at mineable depth, and the high value 
disclosed may be of considerable significance. 
Further drilling is being planned to determine the 
full extent of this reef-bearing ground and _ its 
economic potentialities. 

The company’s dividend income from its share- 
holding in the five producing mining companies on 
the West Wits Line has increased steadily since 
1948 and further increases in this dividend income 
may be expected in the future. The company’s 
dividend income is already being increased as a 
result of its indirect holding in Harmony Gold 
Mining Company, Limited, and it is expected that 
within the next few years it will be augmented 
further from its direct and indirect holding in 
Free State Saaiplaas Gold Mining Company, 
Limited, and thereafter from its shareholdings in 
Western Areas Gold Mining Company, Limited, 
and Western Deep Levels, Limited. Accordingly an 
assessment of the future prospects of the company 
indicates that it should be feasible during the next 
few years to provide for the repayment of the 
debentures and still to make further improvements 
in the rate of the company’s annual dividend 
distributions. 
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Professional Directory 





ADASTRA HUNTING GEOPHYSICS PTY., LTD. 
(Adastra Hunting Technical Services) 
(Geological consultants and Airborne Geophysical Survey 
specialists in Australia = South Pacific). 
41-48, Vickers Avenue, Mascot, N.S 
Gabies” “ADASTRA,” SYDNEY. 





HUNTING SURVEYS LTD. 
Photogrammetric and Geophysical 
Surveyors 
6, Elstree Way, Boreham Wood, Herts. 
Telephone : Elstree 2214. . Cables : Astereo. London. 
London Oftice: 4, Albemarle Street, London, W. 1. 








AGENCE MINIERE ET MARITIME S.A. 
Sworn weighers, samplers of ores, etc. 
Shipping — Warehousing — Stevedoring 
Agents for shippers at European ports and plants. 
2,rue Van Brée, Antwerp, Belgium 
Telegrams : Rentiers- - Antwerp Telex : 3169 





HUNTING TECHNICAL SERVICES LTD. 
Photogeology and Geological Studies 
6, Elstree Way, Boreham Wood, Herts. 
Telephone : Elstree 2214. Cables : Hunteco, London. 
London Office : 4, Albemarle Street, London, W. 1. 








E. L. JENKINS. Cable: Arical Palo Alto, Calif. 
ARICAL ASSOCIATES 
Consulting Geologists, 

Petroleum, Metals, Nonmetallics, : et 

Box 616, Palo Alto, Calif., U. S.A 





JAMESON, F. L., 


ESSEX METALLURGICAL, 
Assayers and 7, 
13, Woodhouse Grove, London, E. 12. 
GRAngewood 4364. 








BERGNE, John A’Cc. Tel.: National 0591 
Mining Engineer 
539, Salisbury House, London, E.C. 2 
and 4la, Eton Rise, London, N.W. 3 


KNAPP & BATES, LTD. 
Ore Dressing Engineers, 
14/17, Finsbury Court, Finsbury Pavement, 
London, E.C. 2 


Tel. : Monarch 0840 Cables: Flowsheet, London. 








Tel.: Moorgate 9691. 
BEWICK, MOREING & Co., 
City Wall House, 84/90, Chiswell Street, 
London, E.C. 1 
Caples: Bewick. 





LEA CROSS GEOPHYSICAL Co., Ltd. 
Gravity, Magnetic & Electro-Magnetic 
Surveys. 

Geochemical Surveys and Analysis. 
Hanwood, Shrewsbury, England. Tel.: Hanwood 256. 














CALLOW, M. Jj., 

BRITISH GECO ENGINEERING CO. LTD. 
Consulting Metallurgical Engineers 
(Plant Design and Induction Heating) 
Station Road, Edenbridge, Kent 
Tel. : Edenbridge 3355. Cables : Gecoring, Edenbridge. 


LEDOUX & COMPANY, Inc., 
Chemists, Assayers, Engineers, 
Samplers and Weighers—Spectroscopists. 
359, Alfred Avenue, 

Teaneck, N.J., U.S.A. 














DOUGHTY, F. T. C. 
Consulting Mineral Engineer 
Crossway House, Bracknell, Berkshire. 1789 





R. A. MACKAY . A. SCHNELLMANN 
MACKAY & SCHNELLMANN 
Economic Gevlogists 
— & industrial Minerals) 
15, Moorgate, London, E.C,2 








Cables : pe. London. Tel. _— 5177/8. 
Tel. : London Wall 
R. ELLERTON Bi 
COUT, & Sy McCARTHY & BINNS, 5197, 


Mining Engineer 
Consulting Geologist 
P.O. Box 2419, Bulawayo, 8. Rhodesia. 





Consulting Mining Bnetncece, 
4, Broad Street Place (Suite 245), 
London, E.C, 2 
Cables : ‘‘Squareroot, London."’ 








GILL, Alan S., Tel.: Shere 218. 


Industrial Consultant 
Meadoways, Queen Street, 
Gomshall, Surrey. 








MILLER, B. A. 
Mining & Engineering Consultant 
14, The Avenue, 
Beckenham, Kent. 











GILL, Donald, Tel.: National 0591. 


Mining Engineer, 
635, Salisbury House, London, E.C, 2. 





Tel. : Belgravia 3311 
MINING SERVICES (P.E.) LTD. 
Mining Consultants 
12, Grosvenor Place, London, S.W. 1. 











Tel.: Monarch 1314. 


GRIFFITH, Daniel C., & Co. 
Analytical Chemists and Samplers, 
27/33, Paul Street, London, E.C. 2. 








NAYLOR, T. R., Tel.: Kensington 7528 
LIQUID-SOLID SEPARATIONS. LTD. 
Hydrocyclone Research and Design 


2, Anderson Street, London, 8.W. 8. 
Cables : Liquisolid. London. 
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ORE TREATMENT & ENGINEERING SERVICES LTD 

Geological & Geophysical Surveys and Appraisals, Assays, Ore 

Tests, Research, Metallurgy, Plant Design, Construction, and 

Operation, Mining, Mechanical and Electrical Engineering. 
120, MOORGATE, LONDON, E.C. 2. 

Cables: Orengserv, Stock, London, Telephone : Met. 0545 








PAVER, G. L. Tel.: 835-6601 Johannesburg. 


Consulting Geophysicist & Mining Geologist. 
Geophysical Surveys (Pty.), Ltd. 
201/2, Amery Chambers, 46, Marshall Street, 


Cables : Diacoal, [ 8. Africa 











POWELL DUFFRYN TECHNICAL SERVICES LTD. 


Consulting Engineers (Mining, Chemical and 
Industrial) Technical Buying Agents 
7-17, Jewry Street, London, E.C. 3. 

Cables: Tectinicoal. Telephone: ROYal 0141 








RUSSELL, JAMES 
Mining Engineer 
2, Clement’s Inn, Strand, London, W.C. 2. 
CHAncery 6627. 








SINCLAIR, W. E., 
Consulting Mining Engineer, 
P.O. Box 61, Mooi River, Natal, South Africa. 





INSPECTOR OF MINES 
NORTHERN RHODESIA 


Qualifications: Diploma or degree in 
Mining of recognized School of Mines or 
University. At least five years experience, 


preferably in metalliferous mining industry, 
including knowledge of underground ventila- 
tion practice. 


Age Limits: 25-45. 


Duties: Enforcement of mining and 
explosives legislation, inspection of mines and 
accident investigation. 


Terms of Appointment: On agreement for 
one tour (36 months) with prospect of 
permanent appointment after a probationary 
period. Emoluments: Within scale £990- 
£1,950 plus 5% special allowance. Free 
passages, quarters available at rental, free 
medical attention, generous leave, taxation 
at local rates. 


Apply to Director of Recruitment, Colonial 
Office, London, S.W.1., briefly stating age, 
qualifications, and experience and quoting 
BCD 99/3/06/H2. 





STOKES, R. O., Tel.: National 0591. 
R. O, STOKES 4 CO, LTD., 
Design and Equipment of Mining Plants 
Salisbury House, London, E.C, 2. 
Cables: Rostoke, London, 











Tel.: MINcing Lane 7351, 
TAYLOR & SONS, John, 


Consulting Engineers and Mine Managers 
‘echnical Buying and Shipping 
Suffolk House, 5, Laurence Pountney Hill, 
London, E.C.4. Cables Rolyat, London. 








WANSEROUGH-JONES & SON, A. 
Consulting Engineers 
(Ore-Dressing, Chemical & Industrial Plant Design) 
8, Connaught Street, Hyde Park, London W.2. 
Cables: Jonsey, London. Tel : Paddington 7953. 





UNDERGROUND 
PRACTICE IN MINING 


Third Edition Revised and Enlarged 
By BERNARD BERINGER 


320 Pages. 218 Illustrations. 
Price: 35s. Postage: Inland, Is. 6d.; Abroad, 2s. 3d. 


Produced by 


MINING PUBLICATIONS, LTD. 


(Proprietors of The Mining Magazine), and obtainable from 
THE TECHNICAL BOOKSHOP 
482, Salisbury House, London Wall, London, E.C.2. 














G. 8. DUNCAN. c. T. SWEET. 
WILKENS & DEVEREUX (Consultants), LTD., 
Consulting Mining Engineers and Mine 
Managers, 

Trafalgar House, Waterloo Place, London, 8.W. 1. 
Tel.: Whitehall 0422/3. 








WYNNE, Jj. Norman, 
Mining Engineer, 
Gold, Base-metais, and Industrial Minerals 
Glyn Artro, Lilanbedr, Merioneth. 


277 


Tel. Llanbedr 277 








ZUTSHI, L., Tel. : Mayfair 9711 Hyde Park 0416 
Consulting Mining Engi and Geologi 
53, Green Street, Park Lane, London, W.1. 
Cables : Zutshi, London. 









































THE CONSOLIDATED GOLD FIELDS OF SOUTH 
AFRICA, LIMITED 
7°. First Cumulative Preference Shares 
Dividend No. 133 for the first half year payable on 
31st December, 1960 

NoticE 1s HEREBY GIVEN that the REGISTER 
will be closed from 6th to 8th December, 1960, 
inclusive. 

Share Warrants to Bearer should be presented to 
Midland Bank, Limited (New Issue Department), 
Poultry, London, E.C.2, on and after 3lst 
December, 1960, for marking. 

Income Tax at the rate of 7s. 9d. in the £ will be 
deducted from this dividend. 


By Order of the Board, 
C. L. WATERHOUSE, 
24th November, 1960. Secretary. 
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THE MESSINA (TRANSVAAL) DEVELOPMENT 
COMPANY LIMITED 


GRADUATE METALLURGISTS 
and 
MINING ENGINEERS 


The Messina (Transvaal) Development Company Limited would like to engage 
one or two graduate (or technically qualified) Metallurgists and Mining Engineers, 
who would be appointed, after any necessary training, to senior positions at its 
Mines, Concentrators and Smelters in South Africa and Southern Rhodesia. 

Some years experience in any branch of metallurgy or in mining would be an 
advantage, but it is not essential. 

Generous conditions of service, and salary in line with qualifications and 
experience. The Company operates Provident and Medical Funds, and housing is 
provided. 

Please write in confidence to The Group Secretary, The Messina (TvI.) 
Development Co., Ltd., Private Bag, Messina, N. Transvaal, South Africa, giving 
usual professional and personal details. 








MINING ENGINEERS 
CONSOLIDATED AFRICAN SELECTION TRUST LIMITED 


invites applications from qualified mining engineers for posts as Technical Assistants in 
West Africa. 


Candidates should hold a mining degree, an associateship of a recognised mining school, or a Higher National Diploma 
in mining. 

The basic starting salary would depend on qualifications and experience. Tours are of twelve months followed by 
twelve weeks’ leave. 

he company pays the cost of passages to and from West Africa for their staff. It also bears the cost of passages 

for families of staff or pays a separation allowance. 

The mine camps are set in attractive surroundings and have good amenities. Fully furnished accommodation is 
provided rent-free. There are also good medical services on the mine. 

Applicants should send full particulars of age, qualifications and experience to :— 


The Overseas Personnel Officer, Mine Employment Department, 
Selection Trust Limited, Mason’s Avenue, Coleman Street, London, E.C. 2. 
PLEASE QUOTE D.13 M.M. 











A new and completely revised edition of 
EXAMINATION, BORING AND VALUATION 
of 
ALLUVIAL AND KINDRED ORE DEPOSITS 
by H. L. H. Harrison, M.I.M.M. 
with the new title of 


VALUATION OF ALLUVIAL DEPOSITS 


305 pages. 58 Illustrations. 
PRICE 45s. Postage: Inland, ls. 6d.: Abroad, 2s. 3d. 


PRODUCED BY 


MINING PUBLICATIONS, LTD. 




















(Proprietors of The Mining Magazine), and obtainable from 
The Technical Bookshop, 
482, SALISBURY HOUSE . LONDON WALL - LONDON, E.C. 2 
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